Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


:^? 


r  ■'■: 


\ 


ff»»f?*«'-*-»  t*-./  i 


-.<^; 


:^W^^^ 


1 


r 


THE 


EXECUTIVE  DOCUMENTS 


OF  THS 


HOUSE  OF  REPRESENTATIVES 


FOR  THB 


FIRST  SESSION  OF  THB  FIFTY-FIRST  C0NGBBS3. 


1889-^90. 


I   i^»l   I 


WASHINGTON" : 

pOTSBNMBNT   PRINTING   OFFICS* 

mo, 


INDEX  TO  EXECUTIVE  DOCUMENTS  OF  HOUSE  OF 

REPRESENTATIVES. 


CONTENTS  OF  THE  VOLUMlSS. 


Vol.  1.. 

Vol.  »- 
V»l.  4., 
Tol.  6.. 

voL  e. 

VoL  7- 


..FORSIGN  RELATIONS:  No.l.pt.l. 
..WA.S:  No.l,pt.2,T.l. 

XXOIKKBBS:  "No.  1,  pt.  2,  V.  2,  pt  1. 
EvoiNSBBf} :  No.  1,  pt  2,  V.  2.  pt.  2. 
JCXGlllKBltS:  Ko.l,pt.2,v.2.  pt.3. 
SngiMUSS  :  Xo.  1,  pt  2,  ▼.  2,  pt  4. 
Obdkamci  :  Ko.  1,  pt  2,  T.  3,  and 
SlOXAL:  Ko.1,  pt2,T.  4,  pta.  1 

and  2. 

VoL  8..NAVT:  No.l,pt8,T.l. 
VoL  »..  Ko.l,pt3.T.2. 

VoL  10.  .POSTMASTER-GENERAL :  Ka  1,  pt  4. 
VoL  11 .  .INTERIOR :  No.  1,  pt  6,  v.  1. 
VoLW..  Nal,pt6,v.2. 

VoL  13  .  .  No.  1,  pt  5,  V.  3. 

VoL  14..  GEOLOGICAL  SUR- 

VEY :  No.  1,  pt.  6,  V.  4. 
VoL  15..  EDUCATION  :  No.  1,  pt 

6,v.6. 
VoL  16.  .DISTRICT  OF  COLUMBIA :  No.  1,  pt  6. 
VoL  17. .AGRICULTURE :  No.  1,  pt  7. 
VoL  U. .No*.  L  pt.  8,  And  Nos.  4  and  7. 
VoLW  .No.  2,  FINANCE  REPORT. 
VoL  20  .Na  3,  parts  1  and  2,  Curroncy  Report. 
VoL  21..Noa.  6, 174,  and  804,  EBtimatea. 


VoL  22 . .  No.  0,  part  L  Commeroe  and  NaTigatioB. 

VoL  23.  .No.  0,  part  2,  Internal  Commerce. 

Vol.  24. .Noe.  8  to  30,  inclusive,  except  No.  14. 

VoL  25.. No.  14,  Teste  of  Iron  and  SteeL 

Vol.  20.  .Nos.  40  to  105,  inclusive,  except  No.  55i 

VoL  27. . No.  65,  Coast  Survey,  1889. 

Vol.  28.  .Nos.  106  to  140,  inclusive,  except  No.  113. 

Vol.  29.  .No.  113,  Contracts  for  Carrying  the  Mails. 

Vol.  30.  .No.  113,  pt  2,  Fines  and  Deductions. 

VoL  81 .  .Nos.  141  to  212,  inclusive,  except  No.  174 

VoL  32.  .Nos.  213  to  263,  inclusive. 

VoL  33.. No.  264.  parts  1  and  2. 

VoL  34.  .Nos.  265  to  294,  inclusive. 

VoL  35.  .Nos.  205  to  391,  inclusive,  except  No.  330. 

VoL  36 . .  No.  836.   Report  Commissioner  of  Labor. 

VoL  37 .  .Nos.  392  to  470,  inclusive,  except  Nos.  894, 

410, 436,  and  437. 
VoL  38..NO.  410,  parti 
VoL  80.  No.  410,  part  2 
VoL  40.. No.  410,  part  3 
Vol.  41 .  .Na  410,  pnrt  4 
VoL 42.. No. 410,  part  5 
Vol. 43.. No.  436,  Treasurer's  Accounts,  1889. 
VoL  44. .No.  437,  Commercial  Relations,  1887-'88i 


Paris  Exposition. 


INDEX  TO  THE  DOCUMENTS. 


Sabjeot. 


Agrionltnre,  SecTetarr  of,  commnnioations  from: 

Annnal  Report  of,  for  1889 [Part?]. 

North  Dakota  Experiment  Station,  in  reference  to  an  appropriation 
for 

Silk  cnltnre,  report  npon  the  operations  of  the  Women's  Silk  Cul- 
ture Association 

Statement  of  expenditures  of  Agricultural  Department  for  year 

endedJnne30 • '. 

Agricultural  Experiment  Station : 

Letter  from  the  Secretary  of  Agriculture  in  reference  to  an  appro- 

priation  for  the  North  Dakota 

Alaska: 

Estimate  from  Secretary  of  the  Interior  of  an  appropriation  for  the 
pnrohase  and  maintenance  of  a  steam  vessel  for  use  of  the  civil 
authorities  of 


Appropriation  to  repair  Government  bnilding  at  Sitka 

Estimate  from  the  Secretary  of  the  Navy  of  an  appropriation  for  \  \ 

the  ereotion  ofaukrine  bATracks  at  Sitka ,.,....\   "yiy^x 


423 


93 
146 

2m 


Vol. 


1 

17 

423 

37 

110 

28 

104 

26 

37 


26 
31 
34 


"^ 


Ul 


IV 


INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS. 


Subject. 


Alaska — Continaed. 

Estimate  of  Secretary  of  the  Treasury  for  the  maintenance  of  the 

refuge  station  at  Point  Barrow 

Letter  from  the  Secretary  of  the  Treasury  recommending  an  ap- 
propriation for  the  establishment  of  a  light  and  fog-signal  at 

St.  Mary's  Island 

Compulsory  school  attendance  in 

Increase  in  estimate  of  Secretary  of  Interior  for  the  education  of 

children  in,  for  1891.... 

Alien  contract  labor  law,  number  of  suits  under 

Allen,  J.  B.,  amended  estimate  from  Attorney-General  to  compensate., 

Alloway  Creek,  New  Jersey,  reports  upon  survey  of 

American  cemetery,  Acapulco,  Mexico,  communication  from  Secretary 

of  State,  reqesting  an  appropriation  for  the  improvement  of  the. 

Angel  Island  Quarantine  Station,  California,  increased  estimate  of 

Secretary  of  the  Treasury  of  appropriation  for  the 

Ante  helium  mail  service,  etc.^  letter  from  Secretary  of  the  Treasury 
transmitting  certain  claims  for,  and  of  the  Pere  Marquette  Bail- 

road  Company  and  Pacific  Mail  Steamship  Company , 

Appoqninimink  Creek,  Delaware,  report  of  survey  of , , 

Appropriations  • 

Estimate  of  Secretary  of  Treasury  for  service  of  fiscal  year  ending 

June  30.  1891 

Military  Academy,  estimate  from  the  Secretary  of  War  of,  for  the.. 
Estimates  of  Secretary  of  the  Treasury  of  deficiencies  for  year  1890 

and  prior  years 

Army , 

Letter  from  Secretary  of  the  Treasury  concerning  bill  (H.  B.  3823) 

to  repeal  laws  relating  to  permanent  and  indefinite , 

Letter  from  the  Commissioner  of  Pensions,  asking  an  appropriation 

for  thirty  medical  examiners 

Snpplemental  estimates  of,  required  for  the  Tarious  Departments 

lOT  fiscal  year  ending  June  30, 1890,  and  prior  years 

Indian  appropriation  oill , 

Letter  from  the  Secretary  of  Agriculture  in  reference  to  an  appropri- 
ation for  the  North  Dakota  experiment  station , 

Arizona,  laws  of  fifteenth  legislative  assembly 

Arkansas  and  Mississippi,  undelivered  land  patents  in 

Army: 

Appropriations  for  the  support  of  the 

Estimate  from  the  Secretary  of  War  of  a  deficiency  in  the  appropri- 
ation for  pay  of  the , 

Estimate  of  Secretary  of  War  of  deficiency  in  appropriation  for  pay, 
etc.,  of  the , 

Petitions  for  Increase  in  pay  of  nonoommissioned  officers  of  the  staff 

Petitions  of  yeteran  privates  of  the,  for  a  reduction  in  the  limit  of 

thirty  years  for  retirement 

Belative  to  regular  supplies,  Quartermaster's  Department 

Beports  of  purchases  of  supplies  for  use  of  the,  for  1889 

Belative  to  lineal  promotions  in  the , 

Petitions  to  reorganize  the  band  of  the  United  States  Military  Acad- 
emy  - 

Beport  relative  to  purchasing  instruments  for  heavy  artillery  prac- 
tice  

Estimate  of  Secretary  of  War  of  a  deficiency  in  the  appropriation 
for  pay,  etc.,  of  the 

Transmitting  letter  relating  to  mileage  of  officers  of  the 

Army  Gun  Factory,  increased  estimate  from  Secretary  of  War  for 
naachinery  and  plant  at  the..*,.  •**•.* ....... , 


VoL 


249 

259 
321 

303 

206 

391 

60 

317 

154 


418 
19 


5 
159 

174 
262 

274 

329 

394 
405 

423 
109 
416 

262 

236 


319 
292 
256 
326 
424 

446 

73 

348 
399 

214 


INDEX   TO   HOUSE   EXECUTIVB   DOCUMENTS. 


Subject. 


Arnoox,  W.  H.,  request  of  Secretary  of  the  Navy  for  an  appropriation 

for  compensating  for  services  as  coansei 

Amftra  of  pay  and  bounty  for  volnnteers,  estimate  of  the  Secretary  of 

tiie  Treasury  of  appropriation  for — 

Arsenals,  letter  from  Secretary  of  War  relating  to  estimates  of  appro- 
priations for  the,  at  Indianapolis,  Ind.,  and  at  West  Troy,  5(.  Y.. 
Artificial  limbs,  estimate  of  the  Secretary  of  War  of  deficiency  in  the 

appropriation  for 

Atlantio  and  Pacific  Railroad  Company,  estimate  from  the  Secretary  of 

the  Interior  for  snrvey  of  the  land  grant  to  the 

Attorney-General,  communications  from : 

Annual  Report  of 

Contract  labor  law,  number  of  snits  under 

Courts  of  the  United  States,  estimates  of  expenses  of 

Claims  for  witness  fees,  Department  of  Justice 

District  of  Columbia,  number  of  persons  arrested  for  murder, 

manslaughter,  etc.,  in  the 

Oklahoma  Territory,  compensation  of  marshals  for  seryices  in 

Sitka,  Alaska,  appropriation  to  repair  Goyemment  building  at.... 

Sioux  City,  Iowa,  office  for  district  clerk  at 

Texas,  employment  of  counsel,  etc.,  in  the  prosecution  of  suit  relat- 
ing to  Greer  County 

Tuthill,  Richard  H.,  claim  of 

United  States,  judgment  in  cases  against  the 

Aquia  Creek,  Virginia,  report  of  survey  of 

B. 

Barge  Office  at  New  York,  letter  from  the  Secretary  of  the  Treasury, 
requesting  that  the  sum  of  $20,000  be  appropriated  to  cover  the 
cost  of  repairs  on  the 

Beaufort  River,  North  Carolina,  report  upon  survey  of 

Beet-sugar  taxes,  letter  from  the  Acting  Secretary  of  State  relative  to 
tarifi's  of  Austria-Hungary,  Germany,  and  France  on,  and  ex- 
port bounties 

Belfast  Harbor,  Maine,  reports  upon  survey  of 

Beverly  Harbor,  Massachusetts,  report  upon  survey  of 

Big  Black  River,  Mississippi,  improvement  of 

Bishop  &  Co.,  communication  from  Secretary  of  State  in  relation  to  an 
appropriation  to  pay  the  claim  of ^ 

Blinn,  Richard  F.,  claim  of 

Board  of  Pension  Appeals,  letter  from  the  Secretary  of  Interior  relative 
to  an  increase  in  the  number  of  members  of  the 

Boeing,  William,  for  the  relief  of , 

Bradford,  Commander  Royal  B.,  estimate  of  Secretary  of  the  Interior 
of  an  appropriation  to  compensate 

Breadstuffs  and  provisions,  message  relating  to  importations  of 

Brown's  Creek,  New  York,  report  upon  survey  of , 

Buildings  for  garrison  purposes,  estimate  from  Secretary  of  War  of 
appropriatiou  for 

Bureau  of  Engraving  and  Printing : 

Estimates  of  appropriations  for  additional  buildings  for  use  of  the 

Request  of  the  Chief  of  the,  for  an  additional  appropriation  for 

compensation  of  employes  on  account  of  overtime  work 

Bureau  of  Pensions,  transfer  of,  to  the  War  Department \ 

Bureau  of  JBtatistics : 

Twelfth  number  of  Statistical  Abstract,  prepared  by  the 

Request  of  Secretary  of  the  Treasury  for  a  provision  in  legislative 
appropriation  bill  for  employment  of  a  special  statistical  clerk 

in  the , 

Burial  lots  for  Fort  Porter,  estimate  from  Secretary  of  War  of  an  appro- 
priation for  the  purchase  of,  in  Forest  Lawn  Cemetery,  New  York 
Byrne,  Edward,  relative  to  reinstatement  of,  as  captain  of  cavalry  — 


No. 


314 

35 

116 

28 

193 

31 

228 

32 

250 

32 

7 
206 
362 
192 

18 
31 
35 
31 

266 
421 

(  146 

>288 
411 

34 
37 
31 
34 
37 

404 
434 
337 
135 

37 
37 
35 
28 

13 


163 

47 
233 


VoL 


350 
42 

35 
26 

191 
81 
27 

216 

31 
26 
24 
«2 

231 
130 

32 
28 

141 
133 

31 
28 

244 

392 
22 

37 
24 

162 

31 

235 

32 

304 

296 
800 

35 
35 
35 

24 

31 

26 
:)2 


VI 


INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS. 


Subject. 


C. 

Cadet  Hospital,  West  Point,  letter  from  Secretary  of  the  Treasury  traus- 
mitting  an  estimate  from  Secretary  of  War  of  appropriation  to 

change  the  plumbing  in  the 

Cape  Charles  City,  Va. ,  report  upon  survey  of  harbor  of 

Carlisle^  Pa. : 

Estimate  of  Secretary  of  Interior  for  buildings,  etc.,  for  Indian 

school  at 

Caswel],  T.  T.,  request  of  Secretary  of  the  Navy  for  authority  of  Congress 
to  relieve  Pay  Inspector,  U.  S.  Navy,  of  oheckage  against  his 

account 

Cedar  Bayou,  Texas,  reports  upon  survey  of  bar  at  mouth  of 

Cemeteries,  Acapolco,  Mexico,  communication  from  the  Secretary  of 
State  requesting  an  appropriation  for  improvement  of  the  Ameri- 
can cemetery  at 

Chapin,  £.  £.,  letter  from  Attorney-General  submitting  the  claim  of,  as 
assistant  attorney,  eastern  and  western  districts,  Wisconsin,  for 

appropriation 

Charge  d'affaires  ad  inierimy  letter  from  Secretary  of  State  relative  to  a 

deficiency  appropriation  for  salaries  of 

Cherokee  Indians,  appropriation  to  negotiate  with  the 

Chesapeake  Bay,  right  of  way  of  vesseS  in  channel  in  and  from,  to  Bal- 
timore   

Chester  River,  Maryland,  reports  upon  survey  of 

Chickahominy  River,  Virginia,  reports  upon  survey  of 

Chickamauga  Battlefield,  estimate  from  Secretary  of  War  for  an  appro- 
priation of  ^,000  for  maps  of 

Chief  clerk  General  Land  Office,  letter  from  Secretary  of  Interior  recom- 
mending an  increase  in  the  salary  of  the 

Chief  of  En^neers : 

Annual  Report  of,  Parti,  vol.  2 [Part  2]. 

Part2,  vol.  2 [Part  2], 

Part  3,  vol.  2 [Part  2]. 

Part  4,  vol.  2 v [Part  2]. 

Chief  of  Ordnance,  Annual  Report  of [Part  2]. 

Chincoteague  Inlet,  Virginia,  report  on  improvement  of 

Chippewa  Indians  in  Minnesota,  for  the  relief  and  civilization  of  the... 
Cigars,  recommendation  of  Commissioner  of  Internal  Revenue  of  certain 

amendments  to  existing  laws  taxing  manufacturers  of 

Civilian  engineers,  statement  of,  for  1889 

Civil  officers,  letter  from  the  Secretary  of  the  Treasury  transmitting 
draft  of  a  bill  "  To  limit  and  define  the  term  of  all  of  the  United 

States, appointed  for  a  fixed  term'' 

Civil  Service  Commission : 

Sixth  report  of  the  United  States [Part  8]. 

Supplemental  estimate  of  the,  for  salaries,  etc.,  in  the  office  of  the.. 
Claims: 

List  of,  allowed  under  act  of  July  4,  1864,  since  January  17,  1889  .. 
Schedule  of,  allowed  by  the  accounting  officers  of  the  Treasury  under 
appropriations  balances  of  which  have  been  exhausted  or  carried 

to  the  surplus  fund 

List  of  all,  allowed  by  accounting  officers  of  the  Treasury,  enu- 
merated in  House  Ex.  Docs.  Nos.  ^  and  153,  Forty-eighth  Congress, 

second  session 

Relating  to  an  appropriation  to  pay  the,  of  the  Seneca  Indians 

Of  certain  States  on  account  of  ''refunding  to  States  expenses  in- 
curred in  raising  volunteers" 

Clerical  force  for  Second  Auditor's  Office,  letter  from  Second  Auditor 

recommending  an  appropriation  for  ten  additional  clerks 

Clerical  force,  applications  from  Third  and  Fourth  Auditors  for  increased. 
Coast  and  Geodetic  Survey : 

Estimate  of  deficiencies  in  the  appropriations  for  service  of  the,  for 

fiscal  year  1890 

Annual  Report  for  1889 

Statement  of  expenditures  on  account  of  the,  for  fiscal  year  ended 
June  30, 1889...  1 


349 
29 


221 


232 
84 


317 


441 

225 

400 

339 

65 

41 

175 

442 

142 

1 
1 
1 
I 
1 
207 
247 

363 
118 


335 

1 
301 

126 
144 


314 
340 

413 

433 

440 


46 
55 

90 


INDEX  TO  HOUSE  EXECUTIVE  DOCUMENTa 


VII 


• 
Gout  and  Geodetic  Surrey — Continued. 

Letter  from  Secretary  of  the  Treasury,  recommending  the  purchase 

of  an  additional  building  for  use  of  the 

Coast  and  Geodetic  Surrey  steamer  Oedney^  estimate  of  Secretary  of  the 

Treasury  for  repairs  of  the 

Coaster's  Harbor  Island,  reports  upon  survey  of 

Cocheco  Riyer,  New  Hampshire,  reports  upon  survey  of,  from  Dover  to 

its  mouth • 

Colombia  River : 

Report  upon  obstructions  in  the : 

Improvement  of 

Colambia  River,  light-ship  Oregon,  estimate  of  additional  appropria- 
tion of  $10,0<K)  to  complete  the 

Commerce  and  Navigation : 

Report  of  Chief  of  Bureau  of  Statistics  on  foreign  commerce 

Beport  of  Chief  of  Bureau  of  Statistics  on  internal  commerce.  [Pt.  2] 
Commercial  relations,  annual  reports  from  United  States  consuls  on 

commerce,  etc < 

CommissioneT  of  Education,  Annual  Report  of,  for  year  1890  (vol.  5)  .. 
Commissioners  of  the  District  of  Columbia,  Annual  Report  of  the,  for 

1889 [Parte] 

Commissioner  of  Indian  Affairs,  Annual  Report  (vol.  2) [Part  5 J 

CommisBioser  of  Internal  Revenue,  Report  of,  for  1889 

Commissioner  of  Labor,  Fifth  Annual  Report  of  the 

Commissioner  of  Patents,  Annual  Report  (vol.  3) [Part  5] 

Comptroller  of  the  Currency,  Annual  Report  of 

(insular  officers,  letter  from  Secretary  of  State  in  relation  to  the  neces- 

^        sity  for  an  immediate  appropriation  for  salaries  of 

I'Ontraet  labor  laws : 

X^tter  from  the  collector  of  the  port  of  New  York  in  response  to 
resolution  of  inquiry  of  the  House,  relative  to  the  action  of  the 
Cunard  Steamship  Company  refusing  return  passage  to  certain 

emigrants  landed  in  violation  of  the..... 

p      ^uml^r  of  suits  under , 

J^<*^  tracts  for  carrying  the  mails 

too%a  River,  Alabama,  report  of  survey  of 

J'Ox^hjH.,  deceased,  estate  of 

Co^txt  of  Claims: 

List  of  judgments  rendered  by  the 

Additional  list  of  judgments  rendered  by  the 

Request  of  Commissioners  of  District  of  Columbia  for  appropriation 
to  pay  judgment  rendered  by  the,  in  favor  of  Daniel  Donovan. . .. 
Courts  of  the  Un i ted  Stotes : 

Estimate  of  Secretan^  of  the  Interior  for  deficiency  in  the  appropria- 
tions for  distribution  of  the  reports  of  the  United  States  Supreme 

Court 

Estimate  of  deficiency  in  appropriations  for  fees  of  witnesses  in  the, 

submitted  by  the  Attorney-General 

Letter  irom  the  Attorney-General  relating  to  deficiencies  in  appro- 

Jiriations  for  Department  of  Justice 
ditional  estimates  of  Attorney-General  of  certain  deficiencies  to 
defray  expenses  of  the 

Statement  of  the  Attorney-General  of  expenses  of  the,  for  years 
18e8,  1889,  and  1890 

Consolidated  and  revised  statement  of  deficiencies  to  defray  ex- 
penses of  the,  to  take  the  place  of  previous  estimates 

Revised  estimates  for  expenses  of  the,  for  year  1891 

Estimates  of  deficiencies  on  account  of  exi>enses  of 

Estimates  of  appropriations  to  defray  expenses  of  the,  for  1890  and 
previous  vears 

Estimate  of  expenses  of 

Estimates  of  deficiencies  for  expensed  of  the 

Estimates  of  Attorney-General  of  appropriations  for  expenses  of... 

Crane  and  Waters  Rivers  of  Essex  Branch,  Massachusetts,  report  upon 

survey  of 
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Subject. 


No. 


CastoniH  collection  district,  Laredo,  Tex.,  letter  from  the  Secretary  of 
the  Treasury  recommending  the  establishment  of  the,  in  lien 

of  Corpus  Christi 

Customs  duties,  statement  of  refunds  of,  for  fiscal  year  ended  June  30, 

1889 ,. 

Customs  officers,  abstract  of  the  official  emoluments  of 

Customs  revenue : 

Recommendation  of  Secretary  of  the  Treasury  that  the  annual  ap- 
propriation for  expenses  of  collecting  the,  be  increased 

Estimate  of  expenses  of  collecting  the,  for  fiscal  year  ending  June 

30,1891 

Customs  Service : 

Letter  from  Secretary  of  the  Treasury  transmitting  report  of  all 

payments  made  to  informers  and  seizing  officers  in  the 

Letter  from  the  Secretary  of  the  Treasury  recommending  that  the 
compensation  of  the  supervising  special  agent  of  the,  be  restored 

to  $10  per  day 

'Cypress  Bayou,  Louisiana,  report  upon  improvement  of 


D. 

Dakota,  purchase  of  stock  cattle  for  Ponca  Indians  in 

Dallas,  Tex.,  veto  of  bill  for  addition  to  public  building  at 

Damages  to  certain  yessels,  estimates  from  Secretary  of  the  Navy 
to  reimburse  the  owners  of  schooner  Millie  S.  Derby  and  barges 
BeTiefaetor  and  Mayflower ,  for  damages  by  collision  with  U.  S. 

steamer  Juniata 

Dayton,  Ohio,  estimate  of  Secretary  of  the  Treasury  of  appropriation 
to  improve  the  sewerage  system  at  the  Central  Branch  of  the 

Soldiers  Home  at 

Department  of  Agriculture,  statement  of  expenditures  of  the,  for  fiscal 

year  ended  June  30, 1889 

Department  of  the  Interior : 

Accounts  of  disbursing  officers  of  the 

Expenditure  of  contingent  fund 

Department  of  Justice: 

Claims  for  witness  fees,  middle  district  of  Tennessee .' 

Communication  from  Attorney-General    recommending  the  pay- 
ment of  certain  bills  on  Hie  in  the 

Estimate  from  the  Attornej^-General  of  deficiency  in   the  appro- 
priation for  printing  and  bi  ulingthe 

Department  of  Labor : 

Increased  estimate  from  the  Commissioner  of  labor  for  the  rent  of 

rooms  for  use  of  the 

Department  of  State : 

Estimate  of  Secretary  of  State  of  an  additional  appropriation  for 

binding  manuscript  papers  belonging  to  the 

Estimate  of  Secretary  of  State  of  deficiency  for  printing  and  bind- 
ing for  the  

Contingent  expenses  of 

Detroit  River : 

Approximate  cost  of  tunneling 

Report  upon  survey  o^  at  Grosse  Point,  Mich 

Dickerman.  A.  T.,  claim  of 

Director  or  the  Mint,  report  of  the,  upon  the  production  of  precious 

metals 

District  of  Columbia: 

Report  on  system  of  sewerage  existing  in  the 

Annual  report  of  the  Commissioners  of  the [Part  6]. 

Additional  estimates  of  deficiencies  in  appropriaUons  for  the  s^v- 

ioe  of  the 

Estimate  of  the  Commissioners  of  the,  of  an  appropriation  to  satisfy 

decree  in  the  case  of  District  of  Columbia  vs,  McBIair 

Letter  from  the  Commissioners  of  the,  transmitting  for  appropria- 
tion an  additional  list  of  Judgments  rendered  against  the 

Number  of  persons  arrested  for  murder,  manslaughter,  etc.,  in  the  . 
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IX 


Subject. 


District  attorneys,  letter  from  Secretary  of  the  Treasary  calling  atten- 
tion to  the  compensation  allowed  to  the  district-attorney  for 
the  sonthern  district  of  New  York 

DoDOTSD,  Daniel,  request  of  Commissioners  of  District  of  Columbia  for 
appropriation  to  pay  judgment  rendered  by  the  Court  of  Claims 
in  favor  of 

Dalnth,  Minn.,  report  upon  survey  of  property  donated  by  the  city  of.. 

E. 

EMtem  Branch  of  the  Potomac  River,  dredging  channel  of  the 

£act  Point  Judith,  Bhodc  Island,  reports  upon  survey  of 

£Mt  River : 

Beport  of  survey  of 

Map  of  survey  of [Part  2]. 

Eleventh  Censna : 

Estimate  of  Secretary  of  Interior  of  $350,000  for  printing,  engraving, 

and  binding  for  the 

Estimate  from  the  Secretary  of  the  Interior  of  the  appropriation  for 

the  expenses  of  the 

Estimate  of  Secretary  of  Interior  of  appropriation  for  printing,  en- 
graving, and  binding  for  the 

ElkBiver,  Maryland,  report  of  survey  of 

Engineer  mnseum,  letter  of  Secretary  of  War  requesting  an  appropria- 
tion for  an 

Equipment  of  vessels,  estimate  from  the  Secretary  of  the  Navy  of  de- 
ficiency in  the  appropriation  for 

Examining  surgeons,  estimate  from  Secretary  of  the  Interior  of  the 

**  fees  and  expenses  ''of 

Exeentive  Departments,  nseless  papers  in  the 

P. 

Flnanoea.  annual  report  of  the  Secretary  of  the  Treasury  on  the 

Fines  md  deductions.    Mail'contracts 

First  Comptroller's  Office,  letter  of  First  Comptroller  asking  for  an  ap- 
propriation to  pay  messenger  in  his  office  for  extra  services 

Fishing  Creek,  North  Carolina,  report  of  survey  of 

Florida,  letter  from  Secretary  of  the  Treasury  transmitting  report  of 
lliird  Auditor  upon  the  mutual  demands  of  the  State  of,  and  the 
United  Stotes 

Fog  signal,  recommendation  of  Secretary  of  the  Treasury  for  an  appro- 
priation for,  at  or  near  the  Cuckold's  Island,  Maine 

Fond  an  Lac  River,  Wisconsin,  report  upon  survey  of 

Foreign  mails,  oontracts  for 

Foreien  relations,  annual  report  on 

Fortifications^  estimate  of  Secret-ary  of  War  of  appropriation  for  arma- 
ment of • 

Fort  Douglas,  Utah,  submitting  draft  of  bill  relating  to  water  supply  at. 

Fort  Myer  Military  Poet,  estimate  from  Secretary  of  War  of  appropri- 
ation for 

Fort  Missoula,  Mont.,  report  relative  to  title  to  lands  of 

Fort  Riley,  Kans,  estimate  of  Secretary  of  War  for  purchase  of  books 
for  the  libraries  of  the  cavalry  and  artillery  school  at 

Fort  Sheridan  rifle  range,  supplemental  estimate  of  Secretary  of  War 
of  appropriation  for 

Fort  Wadsworth,  N.  Y.,  additional  land  for  fortification  at 

Foolk,  George  C,  letter  from  the  Secretary  of  State  submitting  for  ap- 
propriation the  claim  of 

G. 

GalvdMon  Harbor,  Texas,  report  on  improvements  in 

General  Land  Office,  letter  from  Secretary  of  Interior  recommending  an 
increase  in  thesalary  of  the  chief  clerk  of  the 


325 


68 


449 

454 
142 


Vol. 


35 


432 
217 

37 
32 

347 
t>6 

35 
26 

169 
169 

31 
31 

49 

1 
96 

160 

31 

373 
157 

35 
31 

222 

32 

180 

31 

464 
197 

37 
31 

2 

113 

19 

395 
32 

37 
24 

26 


272 
24 

458 
1 

34 
24 

37 

1 

147 
76 

31 
26 

161 
33 

.   31 
24 

230 

32 

115 

98 

28 
26 

37 

37 
31 


X 


INDEX   TO   :FI0U8E   EXECUTIVE   DOCUMENTS. 


Subject. 


Geological  Survey: 

Report  of  the  director  of  the  (vol.  4) [Part  5] 

Estimates  of  irrigation  branch  of  the 

Additional  estiinate  of  Secretary  of  the  Interior  of  appropriation 
from  the  director  of  the,  for  necessary  expenses  of  the  irrigating 

branch  of  the 

Qeorge,  Mrs.  Susanna,  communication  from  the  Light-Hoase  Board  in 

relation  to  claim  of 

Qreen  and  Barren  Rivers,  Kentucky,  report  of  bill  relating  to  leases  of 

water  powers  on  the 

Gulf  of  Mexico,  report  for  deep  harbor  on 

Guthrie,  Okla.,  methods  of  locating  homesteads  and  town  sites  at  the 
land  office  at.  •• ••"•* 

H. 

Hampton,  Va.,  ext'Cnsion  of  national  cemetery  at 

Hydrographic  Office,  estimate  from  Secretary  of  the  Navy  for  printing 
and  binding  for  the  fiscal  year  1891 

I. 

Illinois  and  Mississippi  Canal,  report  upon  snrvey  of. < 

Import  dnties.  statement  of  refandsof  for  fiscal  year  ended  June  30, 1889 
Letter  relative  to  tariffs  of  Anstria-Hau^ary,  France  and  Ger- 
many beet-sugar  taxes  and  export  bounties ....:... 

Indians : 

Estimate  from  Secretary  of  Interior  for  an  appropriation  for  relief 

of  destitute 

Funds  for  subsistence  and  civilization  of  certain  tribes  of 

Cherokee,  Freedmen  Delawares,  and  Shawnees,  estimates  of  the 
Secretary  of  the  Interior  of  an  additional  sum  of  |10,000  to  carry 

into  effect  the  act  for  enrollment  of  the 

Chippewa,  of  Lake  Superior,  letter  from  Secretary  of  the  Interior 

relative  to  an  immediate  appropriation  for  relief  of  the 

Kickapoos,  amended  estimate  of  Secretary  of  the  Interior  of  appro- 
priation for  '' fulfilling  treaties  with  the" 

Sioax,  estimate  of  Secretary  of  the  Interior  of  appropriation  for 

the  education  of  the 

Sionx  at  Devil's  Lake  Agency,  N.  Dak.,  recommendation  of  Secre- 
taiy  of  Interior  of  an  appropriation  of  (25,000  for  immediate 

relief  of  the 

Indian  agents,  relief  of  certain 

Indian  appropriation  bill 

Indian  Department,  tabular  statements  of  disbursements  made  from 

appropriations  for  the,  for  1889 

Indian  depredation  claims,  schedule  of 

Indian  goods,  exigency  purchases  of 

Indian  Office: 

Recommendation  of  the  Commissioner  of  Indian  Affairs  of  the  re- 
establishment  of  the  office  of  chief  clerk  of  the 

Letter  urging  increase  of  salary  of  Commissioner,  assistant  commis- 
sioner and  financial  clerk  of  the 

Indian  reservations,  property  transferred  on  the  several 

Indian  schools : 

Carlisle,  Pa.,  estimate  from  Secretary  of  Interior  for  buildings, 

etc.,  for  the  Indian  school  at 

Supplemental  eetimate  from  Secretary  of  tlie  Interior  of  amount 

required  for  support  of,  upon  Indian  reservations 1 

Transportation,  estimate  of  deficiency  in  appropriation  for 

Indian  scouts,  employment  of 

Indian  service,  amended  estimates  for  the,  for  fiscal  year  ending  June 

30,1891 

Indian  supplies,  increased  estimate  of  Secretary  of  the  Interior  for 
telegraphing  and  purchase  of. 
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XI 


Initial  oioDnments,  estimate  from  Secretary  of  Interior  for  an  appro- 
priation foTy  for  mineral  surveys 

loternal  commerce,  report  Chief  of  Bureau  of  Statistics  on  commerce 
and  navigation [Part  2] 

Internal  Revenne,  report  of  the  Commissioner  of,  for  1889 

Internal  Be  venae  officers,  recommendation  of  the  Commissioner  of 
Internal  Revenue  for  amendment  of  the  Revised  Statutes  pro- 
viding penalty  for  obstructing,  in  their  dnty 

International  American  Congress,  estimates  from  Secretary  of  State  of 
appropriations  to  complete  the  work  of  the , 

International  Congress  of  Engineers,  report  on  inland  navigation  and 
seaports  of  France,  with  a  list  of  canals  and  canalized  rivers  of 
the  United  States , 

Iron  and  Steel,  tests  of 

J. 

Jews  in  Russia,  concerning  the  enforcement  of  proscriptive  edicts 
against ^.  ...< 

Jones,  RoBsell  A  Co.,  claim  of 

Judgments  due  the  United  States,  letter  from  the  Solicitor  of  the 
TiesBury  in  regard  to  unpaid , 

K. 

Kennebonk  River,  Maine,  report  of  survey  of.... 

Key  West,  Fla.,  report  on  improvement  of  harbor  of 

Kittery  navy-yard,  increase  of  force  in , 

L. 

Labor  laws.  {See  Contract  labor  laws). 

^  Fayette  monument,  communication  of  Secretary  of  War  for  appro- 
priation for  site  for  the 

I^ke  Michigan  to  the  Illinois  River,  report  upon  survey  of  water-way 

from 

I<ake  Ontario  and  Irondeqnoit  Bay,  channel  between 

I<aud  entries,  abstract  of,  suspended , 

Und  offices,  estimate  from  the  Secretary  of  the  Interior  for  opening,  at 

Pierre  and  Chamberlain,  S.  Dak 

Land  patents : 

Undelivered,  in  Arkansas  and  Mississippi 

Compilation  of,  nndelivered 

Larchmont  Harbor,  New  York,  reports  upon  survey  of 

Larkin.  G.  T.,  letter  from  Attorney-General  in  reference  to  the  expenses 

of,  late  deputy-marshal  eastern  district  of  Tennessee 

League  Island  navy-yard 

Lexington,  K^.,  donation  of  land  at,  for  military  purposes 

Librariee,  estimate  from  the  Secretary  of  War  for  purchase  of  books 

for  the,  of  the  cavalry  and  artillery  school  at  Fort  Riley,  Kans 

Life-Saving  Service,  letter  from  the  General  Superintendeut  of  the,  in 
relation  to  an  appropriation  to  reimburse  the  crew  of  the  life-sav- 
ing station  at  Muskeget,  Mass. ........... ...•••.... 

Lights : 

Recommendation  of  Secretary  of  the  Treasury  for  a  light  station  at 
or  near  the  mouth  of  the  new  cut-off  channel,  Baltimore  Harbor, 

Maryland , 

Letter  from  Secretary  of  the  Treasury  calling  attention  to 'the 
recommendation  of  the  Light-House  Board  that  range  lights  be 

established  at  entrance  of  Beaufort  Harbor,  North  Carolina 

Recommendation  Secretary  of  the  Treasury  of  appropriation  for  the 
purchase  of  additional  land  for  the  Cheboygan  River  range- 
light  station  • 

Letter  from  Secretary  of  the  Treasury  recommending  an  appro- 
priation for  proper  lights  at  Doller^s  Point  and  on  Hog  Island 
Wharf,  James  River,  Virginia 
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Subject. 


Lights — Continued. 

Letter  f^om  the  Light-House  Board  recommending  an  approjiria- 
tion  to  establish  range  lights  in  Lake  Winnebago,  Wisconsin... 

Letter  from  Secretary  of  the  Treasury  transmitting  bill  H.  R. 
4665,  ''to  establish  five  lights  along  the  ship  channel  of  Mobile 
Bay,"  and  recommending  modifications  in  same 

Recommendation  of  Secretary  of  Treasury  of  an  appropriation  for 
proper  lights  marking  the  entrance  of  St.  Jones  River,  Dela- 
ware Bay 

Letter  from  Secretary  of  the  Treasury  recommending  an  appro- 
priation for  a  light  and  fog  signal  at  St.  Mary's  Island,  Alaska 

Recommendation  of  Light-House  Board  of  additional  appropriation 
for  a  light  and  fog  signal  at  Seul  Point,  Michigan 

Letter  from  the  Secretary  of  the  Treasury  recommending  an  appro- 
priation for,  on  the  Thames  River,  between  New  London  and  Nor- 
wich, Conn 

Letter  from  the  Secretary  of  the  Treasury  recommending  an  appro- 

Sriation  for  range  of  lights  between  Windmill  Point,  Lake  St. 
'lair,  and  Belle  Isle,  Detroit  River,  Michigan 

Recommendation  of  Secretary  of  the  Treasury  of  an  appropriation 
for  proper  lij^hts  in  YaqninaBay,  Oregon 

Light-honse  establishment,  letter  from  the  Secretary  of  the  Treasury 
requesting  that  certain  items  in  estimate  for  special  works  for  the, 
be  placed  in  urgent  deficiency  bill 

Light-honse  tenders,  estimate  of  Secretary  of  the  Treasury  for  the  con- 
struction of  the  several 

Light  and  steam  fog-whistle.  New  London,  Conn.,  letter  from  the  Sec- 
retary of  the  Treasury  recommending  the  establishment  of  a.... 

Light  station,  Sherwood  Point,  Wisconsin,  estimate  from  the  Light- 
Honse  Board  of  an  appropriation  for  land  for  an  approach  to  the. 

Livingston  Point,  near  Paducan,  Ky.,  report  upon  survey  of 

Louisiana,  affairs  in  the  overflowed  districts  of 

Lower  Cumberland  River,  reports  upon  survey  of,  below  Nashville,  Tenn. 

Lyon,  Isaac  S.,  letter  from  attorney-general  submitting  for  appropria- 
tion the  claim  of .\ 

M. 

Machine  guns  for  the  Army,  estimate  from  Secretary  of  War,  of  an  ap- 
propriation for 

McVay,  James  A.  J.  and  Joseph  H.,  claim  of 

Mail  contracts,  annual  report  on [Parts  1  and  2]. 

Maine,  report  of  Secretary  of  War  relating  to  ordnance  and  ordnance 
stores  to  the  State  of 

Manistee  River,  Michigan,  report  upon  improvement  of  harbor  at  month 
of 

Manokin  River,  Maryland,  report  upon  survey  of 

Maricopa  County,  Ariz.,  veto  of  bill  to  issue  certain  bonds  of  supervis- 
ors of • 

Marine  Hospital,  Chicago,  £L1.,  letter  from  the  Secretary  of  the  Treas- 
ury recommending  an  appropriation  for  the  completion  of  the 
approaches  to  the 

Martha's  Y i  ney ard,  Mass. ,  reports  upon  survey  of 

Menomonee  Harbor,  Wisconsin,  report  upon  survey  of 

Merchant  Marine  Service,  petition  of  officers  of  certain  marine  insur- 
ance companies  in  favor  of  bill  (H.  R.  592)  to  increase  the  safety 
of  loaded  vessels,  etc 

Milford  Harbor,  Connecticut,  report  of  survey  of 

Military  Academy : 

Estimate  from  the  Secretary  of  War  of  appropriations  for  the 

Estimate  from  the  Secretary  of  War  of  appropriation  for  pay  of 

the  Superintendent  of  the,  for  fiscal  year  1891 

Petitions  of  Army  officers  to  increase  appointments  at  large  to  the 
United  States 
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Subject. 


Military  Academy — Continued. 

Estimates  from  the  Secretary  of  War  of  appropriations  for  the  con- 
Btraction  of  a  commissary  storehonse  at  the,  at  Went  Point,  and 
for  parchase  of  land  for  target  practice  and  drill  at  Fort  MoPher- 
Bon,  Ga 

Military  Academy  band ,  petitions  to  reorganize  the 

Military  conrts,  appropriation  for  expenses  of  the 

Military establishment^statementofexpeDditures  from  contingent  fnnds. 

Military  post«,  estimates  from  Secretary  of  War  of  appropriations  for 
boudingsat 

Military  reservations : 

Estimate  from  Secretary  of  the  Interior  to  pay  cnstodians  of  aban- 
doned  

Estimate  of  Secretary  of  Interior  of  deficiency  for  preservation  of 

abandoned 

Estimate  of  Secretary  of  Interior  to  pay  salary  of  the  custodian  of 
the  abandoned,  at  Fort  Lyon,  Colo w , 

Mionesota  Point,  Wisconsin,  reports  noon  snrvey  of , 

Mint,  report  of  the  director  of  the,  on  the  production  of  precious  metals. 

Mint,  Philadelphia,  letter  from  the  Director  of  the,  recommending  that 
an  increase  be  made  in  the  salary  of  the  chief  clerk  of  the 

Mississippi  River,  floods  upon  the , 

Mississippi  River  Commission,  expenses  of 

Missonn,  rei>ort  of  Third  Auditor  of  amount  found  due  the  State  of 

Missouri  River,  report  of  survey  of  the,  between  Cambridge  and  Glas- 

cow 

Mitchell,  Edward,  communication  from  the  Supervising  Architect  of 
the  Treasury  in  relation  to  the  account  of 

Montana,  increased  estimate  of  Secretary  of  Interior  of  appropriation 
for  surveying  the  public  lands  in 

Montanari,  Joseph,  communication  from  Secretary  of  State  in  relation 
to  an  appropriation  for  relief  of , 

Montoya,  E.,  and  Sons,  claim  of. , 

Monuments  or  tablets  at  Qettysburgh,  estimate  of  Secretary  of  War 
of  appropriations  for ., 

Mountain  guns,  carriages,  etc.,  estimate  from  Secretary  of  War  of  ap- 
propiiatioD  for , 

Mount  Vernon,  Ya.,  report  of  survey  for  a  national  road  from  the 
aqueduct  bridge  to 

Hoskegon  and  Ludington  Harbors,  Michigan,  further  improvement  of. 

N. 

Narrafcansett  Bay,  reports  upon  survey  of. 

Nautical  Almanac  Qffice,  estimate  of  Secretary  of  the  Navy  for  rent  of 
rooms  for  use  of  the 

Naval  officers,  request  of  Secretary  of  the  Navy  that  certain,  be  relieved 
of  oheckage  against  accounts  in  office  of  Fourth  Auditor 

Naval  service,  estimate  of  Secretary  of  the  Navy  of  deficieucy  in  appro- 
priation for  transportation  and  recruiting  in  the 

Navy,  Annual  Report  of  the  Secretary LP(^rt3] 

Navy  Department : 

Estimate  of  Secretary  of  the  Navy  of  deficiency  in  the  appropriation 

for  contingent  expenses  of  the , 

Contingent  expenses  for  1889 

Employ^  in , 

Estimate  of  Secretary  of  the  Navy  of  a  deficiency  in  the  appropria- 
tion for  provisions  and  clothin<r  for  the • 

Navy-yaods,  estimate  of  Secretary  of  the  Navy  of  appropriation  for  ex- 
tending the  launching  ways  at  the,  at  New  York  and  Norfolk 

}?avy-yard,  Portsmouth,  N.  H.,  estimate  ftom  Secretary  of  the  Navy  for 
I'^^nstrnction  of  buildings  and  m^chiner^  destroyed  b^  fire  at  the 
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Nebraska,  estimate  firom  Seoretary  of  the  Interior  for  ^arvey  of  a  por- 
tion of  the  northern  boundary  of 

Nehalem  Bay  and  Bar,  Oregon,  reports  npon  snryey  of 

New  Haven  Harbor,  Connecticut,  improyements  of 

New  London,  Conn.,  letter  from  Secretary  of  the  Treasury  recommend- 
ing the  establishment  of  a  light  and  steam  fog- whistle  at 

New  York  City,  injorioas  deposits  in  harbor  and  adjacent  waters  of 

New  York  Harbor^  estimate  of  Seoretary  of  War  of  appropriation  for 
the  prevention  of  obstructive  deposits  in 

North  East  River,  Maryland,  report  upon  survey  of 

North  East  River,  North  Carolina,  report  upon  survey  of 

Nye,  Lieut.  Haile  C.  T.,  letter  from  the  Secretary  of  State  recommend- 
ing an  appropriation  for  bringing  home  the  remains  of,  late  naval 
attach^  at  Lima,  Peru 

O. 

Occoqnan  Creek,  Virginia,  reports  upon  survey  of 

Ocmulgee  River,  Georgia,  report  upon  survey  of 

Oconee  River,  Georgia,  report  upon  survey  of 

Ogdeuy  Utah,  veto  of  increased  indebtedness  for  city  of 

Oklahoma : 

Estimate  of  Secretary  of  Interior  of  appropriation  to  carry  into 

effect  act  to  provide  for  town-site  entries  in 

Methods  of  locating  homesteads  and  town-sites  at  the  land  office  at 
Guthrie 

Oklahoma  Territory,  compensation  of  marshals  for  services  in 

Onancock  Harbor,  Virata,  reports  upon  survey  of 

Ordnance,  report  relative  to  site  for  testing  and  proving  heavy 

Ordnance  and  ordnance  stores,  estimate  m>m  Secretary  of  the  Navy 

of  appropriation  for 

Relating  to,  for  the  State  of  Maine 

Ordnance  Proving  Ground,  Sandy  Hook,  New  Jersey,  report  relative 
to  test  of  rifled  mortar  presented  by  South  Boston  Iron  Works  at. 

Osage  River,  Missoari,  report  of  survey  of 

Owen,  George  H.,  communication  from  Secretary  of  State  in  relation 
to  bill  to  credit  late  United  States  consul  at  Messina  with  cer- 
tain expenses  for  clerk  hire,  etc 

Owen,  Thomas  E.,  depredation  claim  of 

Owendaw  and  Wando  Rivers,  South  Carolina,  reports  npon  survey  of.. 

P. 

Pacific  Railroads,  response  of  Secretary  of  the  Treasury  to  resolution  of 
House  of  March  16,  1890,  inquiring  whether  the  Government  is 
owner  of  any  of  the  first-mortgage  securities  of  the,  etc 

Paris  consulate-general,  communication  from  Secretary  of  State  in  re- 
lation to  certain  expenses  incurred  for  storing  archives  of  the 

Paris  Exposition  of  1889,  report  of  the  United  States  commissioner- 
general  to  the [Parts  1,  3,  3,  4,  5]. 

Pensions : 

Estimate  of  Seoretary  of  the  Navy  of  deficiency  in  appropriations 

for  Army  and  Navy  pensions 

Additional  estimates  from  Secretary  of  Interior  for  prompt  execu- 
tion of  the  recent  act  granting  pensions  to  soldiers  and  sailors  in- 
capacitated for  manual  labor,  etc 

Estimate  of  assistant  treasurer  of  the  United  States  at  New  York 
of  additional  force  required  to  transact  the  increased  business 

under  the  new  pension  legislation 

Information  concerning  the  pension  system 

Investigation  as  to  rerating  of. 

Pension  Bureau.    {See  Bureau  of  Pensions.) 

Pension  Office,  appointment  of  thirty  medical  examiners  for  the 
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Subject. 


Petoflkey  Harbor,  Michigan,  report  of  sarrey  of 

Platteborgb,  N.  Y.,  donation  oiland  at,  for  military  parade  and  prac- 
tice ^ound ••• 

Pleasant  River,  Maine,  report  of  anrvey  of 

Ponca  Indians,  stock  cattle  for 

Postal  service : 

Contracts  for  foreign  mails 

Report  on  contracts  and  proposals  for  carrying  the  mails 

Post  libraries,  estimate  of  Secretary  of  War  of  an  appropriation  for 

books  for 

Postmaster-General,  commanications  from : 

Annnal  report [Part  4]. 

Foreign  mails 

Post-OfiSce  Department : 

Expenditores  of  the 

Employment  of  po8tH>ffice  inspectors 

Fraud  upon  the 

Request  of  the  Auditor  of  the  Treasury  for  the,  for  additional  cleri- 
cal force  in  his  Bureau ' 

Reque&t  of  the  Postmaster-Qeneral  for  an  appropriation  to  pay 

twenty  clerks  in 

President,  communications  from : 

Annnal  message 

Breadstnffs  and  provisions,  message  relating  to  importations  of 

Cherokee  Indians,  appropriation  to  continue  negotiations  with.... 

Chippewa  Indians,  of  Minnesota,  relief  of :... 

Indian  scouts,  employment  of 

Jews  .in  Russia,  concerning  the  enforcement  of  proscriptive  edicts 
against  the 

Bebecoay  seizure  of  the  schooner 

Seal  fisheries  of  Behring  Sea,  relating  to  the 

Round  Valley  Reservation,  reduction  of 

Veto  meEsages — 

Bill  H.  R.848,  addition  to  public  building  at  Dallas,  Tex 

Bill  H.  R.  3034,  issue  of  certain  bonds  by  Maricopa  County,  Ariz  . . 

Bill  H.  R.  7170,  to  increase  indebtedness  of  Ogden.  Utah 

Printing  and  binding  for  Treasury  Department,  letter  firom  the  Secre- 
tary of  the  Treasury  calling  attention  to  the  urgent  necessity  of 

an  additional  appropriation  for 

Private  Land  Claims,  transcript  of  records  and  files  of 

Public  Buildings: 

Letter  from  Secretary  of  the  Treasury,  calling  attention  to  the  ne- 
cessity of  an  appropriation  of  $142,000  for  furnishing  certain 
specified 

Letter  from  Secretary  of  the  Treasury,  transmitting  an  itemized 
statement  of  the  expenditures  for,  for  year  1889 

Auburn,  N.  Y.,  request  of  Secretary  of  the  Treasury  for  an  addi- 
tional appropriation  for  the , 

Baltimore,  Md.,  request  of  Secretary  of  the  Treasury  for  an  appro- 
priation of  $20, 000  to  complete  the 

Bureau  of  Printing  and  Engraving,  estimates  of  appropriations  for 
additional  buildings  for'use  of  the 

Carlisle,  Pa.,  estimate  from  Secretary  of  Interior  for  buildings, 
walks,  and  fences  at  Indian  Schoolat 

Carlisle,  Pa.,  estimate  from  Secretary  of  Interior  for  buildings  for 
Indian  schoolat 

Charleston,  S.  C,  and  other  places  named,  recommendation  of  Sec- 
retary of  the  Treasury  for  appropriations  for  repairs,  alterations, 
and  improvements  of,  at,  etc 

Charleston,  S.  C,  request  of  Secretary  of  the  Treasury  for  an  addi- 
tional appropriation  for  the,  at ^.. 

Charleston,  S.  C,  recommendation  of  Secretary  of  the  Treasury  for 
an  increase  of  the  li  mit  of  cost  of  building  and  site  at 

Chicago,  IIL,  request  of  Secretary  of  the  Treasury  for  an  appropria- 
tion for  repairs  and  improvements  of  the,  at 
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Public  Buildiues— ContiDued. 

Chicago,  lU.,  recommendation  of  Secretary  of  the  Treasury  for  an 
appropriation  for  the  completion  of  the  approaches  to  Marine 
Hospital  at 

Coast  and  Geodetic  Survey,  recommendation  of  Secretary  of  the 
Treasury  for  purchase  of  additional  buildings  for  the 

Dayton,  Ohio,  estimate  of  Secretary  of  the  Treasury  of  an  appro- 
priation to  improve  the  sewerage  system  at  the  Central  Branch 
of  the  Soldiers'  Home  at..  I 

Dayton,  Ohio,  request  of  Supervising  Architect  for  an  appropria- 
tion of  $10,000  on  account  of  the,  at 

Eastport,  Maine,  and  other  places  named,  recommendation  of  Secre- 
tai'y  of  the  Treasury  for  an  increase  in  the  limit  of  cost  of  the  — 

Fort  Smith,  Ark.,  request  of  Secretary  of  the  Treasury  for  an  addi- 
tional appropriation  to  complete  the 

Fort  Smith,  Ark.,  communication  from  Attorney-General  relating 
to  deflcienoy  in  appropriation  for  repairs  of - . 

Frankfort,  Ky.,  request  of  Secretary  of  the  Treasury  for  an  appro- 
priation for  payment  for  labor  on  and  materials  for 

Keoknk,  Iowa,  request  of  the  Secretary  of  the  Treasnry  for  an  appro- 
priation of  $7,500  for  additions  to  the 

Key  West,  Fla.,  request  of  Supervising  Architect  for  an  appropria- 
tion of  $10,000  on  account  of  the 

Leavenworth,  Kaas.,  recommendation  of  Secretary  of  the  Treasury 
of  an  appropriation  for  the,  at , 

Lubec  Narrows,  Maine,  letter  from  tlie  Light- House  Board  relative 
to  an  additional  appropriation  for  a  light-house  at 

Lubec  Narrows,  Maine,  call  of  Secretary  of  the  Treasury  to  the 
sity  for  an  appropriation  of  $15,500  for  the  completion  of  light- 
house at 

Marine  Corps,  estimate  of  Secretary  of  the  Navy  for  the  erection  of 
a  building  foi  the  commandant  and  staff  of  the , 

Military  Academy,  West  Point,  estimate  of  Secretary  of  War  of 
appropriations  for  the  construction  of  a  commissary  storehouse, 
etc.,  at  the 

Military  I>osts,  additional  estimates  of  Secretary  of  War  of  appro- 
priations for  buildings  at 

Nautical  Almanac  Office,  estimate  of  Secretary  of  the  Navy  for  rent 
of  rooms  for  use  of  the , 

New  York  City,  call  of  the  Secretary  of  the  Treasury  for  an  appro- 
priation for  alterations  and  repairs  of  the,  at , 

Omaha,  Neb.,  estimate  of  Secretary  of  War  for  a  storehouse  for  use 
of  quartermaster  and  commissary  department  at , 

Ottumwa,  Iowa,  recommendation  of  the  Secretary  of  the  Treasury 
for  an  additional  appropriation  for  completion  of  the  approaches 
to  the,  at 

Philadelphia,  Pa.,  request  of  Secretary  of  the  Treasnry  for  an  ap- 
propriation for  repairing  custom-house  at 

Bockland,  Maine,  request  of  Secretary  of  the  Treasury  for  an  appro- 
priation of  $3,000  for  improYement  of  the  custom-house  and 
grounds  at 

St.  Louis,  Mo.,  request  of  the  Secretary  of  the  Treasury  for  an  ap- 
propriation for  certain  repairs  on  old  custom-house  at , 

San  Francisco,  Cal.,  recommendation  ofthe  Secretary  of  the  Treas- 
ury for  an  appropriation  of  $450,000  for  the,  at,  be  included  in 
deficiency  appropriation  bill 

Supervisiug  Architect's  Office,  communication  from  Secretary  of  the 
Treasury  relative  to  the  necessity  of  additional  space  for  the  en- 
gineering and  drafting  division  ofthe 

Troy,  N.  Y.,  communication  from  Secretary  of  the  Treasury  relative 
to  a  fnrtl^er  increase  ofthe  limit  of  cost  for  the,  at 

Utah  penitentiary,  estinaate  of  Attomey-Greneral  for  an  appropria- 
tion to  preserve  the  cell  building  at  the . ; 

Wichita,  Kans.,  ;;eqnest  of  Secretary  of  the  Treasury  for  an  appro- 
prJatioo  of  fB,OOpforthe,^t..*» ,• 
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Subject. 

. ^ 

Public  BaildiDgs — Continued. 

V^iuont»,  Minn.,  call  of  Secretary  of  the  Treasury  to  the  necessity 

for  an  additional  appropriation  to  complete  the,  at 

Winona,  Minn.,  request  of  Supervising  Architect  for  an  appropria- 
tion of  $10,000  on  account  of  the,  at 

Ifdllowstone  National  Park,  estimate  from  Secretary  of  War  for 
buildings  for  the  shelter  of  troops  detailed  for  the  protection  of. 

Pa\»l  ic  documents,  receipts,  distribution,  and  sale  of 

'Pa\>lio  Lands: 

JKstimate  from  Secretary  of  Interior  of  deficiencies  in  the  appropria- 
tions for  depredations  on  public  timber  and  for  protecting  the 

Letter  from  the  Secretary  of  the  Treasury  transmitting  increased 

estimate  of  Secretary  of  Interior  for  protecting  the , 

Public  Printing  and  Binding: 

Estimate  or  Public  Printer  of  deficiency  in  the  appropriation  for 

the  fiscal  year  ended  June  30,  lti90 

Estimate  from  the  PubUo  Printer  of  deficiency  in  appropriation  for 

Q. 

^narantine  service,  letter  from  Secretary  of  the  Treasury  recommend- 
ing an  increase  in  the  appropriation  for  completion  of  the  wharf 
for  the  United  States  quarantine  station  at  Sapelo  Sound,  Deboys, 
Ga 

Quartermaster's  Department.    (J^  Army.) 

B. 

Baymond  Bros.,  claim  of 

RAecoa,  message  relating  to  seizure  of  the  schooner , 

Receipts  and  expenditures  of  the  United  States 

Bedfem,  Joseph  and  wife,  letter  from  Secretary  of  the  Treasury  trans- 
mitting claim  of..... 

Revenue  Cutter  Service,  statement  of  Secretary  of  the  Treasury  of  ex- 
penditures for  the,  for  fiscal  year  1869 

Richardson,  Benjamin  F.,  claim  of , 

Rivers  and  harbors,  report  on  inland  navigation  and  seaports  of  France, 
with  a  list  of  canals  and  canalized  rivers  in  the  United  States 

Road,  estimate  of  Secretary  of  War  of  an  appropriation  for  repairing 
the  roadway  from  Willets  Point  to  Whitestone,  N.Y 

Road,  Antietam  Cemetery,  estimate  from  Secretary  of  War  of  appro- 
priation for  completion  of 

Roadway,  estimate  from  Secretary  of  War  of  an  appropriation  for  the 
construction  of  a,  from  Atlanta  to  Fort  McPherson,  Oa 

Roanoke  River,  reports  upon  survey  of , 

Rock  Island  Arsenal: 

Estimate  of  appropriation  to  develop  water  power  pool  at 

Report  of  present  condition  of , 

Rock  Island  Bridge  and  Watertown  Arsenal,  additional  estimates  by  the 
Ordnance  Department  of  the  Arm^  of  appropriations  for  the 

Round  Valley  Indian  Reservation,  reduction  of,  in  California , 

S. 

St.  Croix  River,  Maine,  reports  upon  resurvey  of 

St.  Mary's  Falls  Canal,  Michigan,  reports  of  commerce  on,  l^ 

Salem  Harbor  and  South  River,  Massachusetts,  report  upon  survey  of. . 

San  Mateo  Spring  Tract  No.  134,  report  on  the  private  land  claim 

Santa  F^,  N.  Mex.,  donation  of  land  for  military  purposes 

Sarasota  Bay,  Florida,  report  upon  survey  of 

Savannah  River,  report  upon  Nurvey  of,  above  Augusta,  Georgia 

Saville,  James  H.,  communication  from  the  Commissioners  of  the  Dis- 
trict of  Columbia  in  relation  to  a  Judgment  of  the  Court  of  Claims 
in  favor  of 

Seal  fisheries  of  Behring  Sea,  message  of  the  President  relating  to 
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Second  Light-house  District,  estimate  of  Secretary  of  the  Treasury  of 

additional  appropriation  to  complete  the  steamer  for  the 

Secretary  of  Agriculture,  communicaticms  from : 

Annual  report  for  year  1889 [Part  7]. 

North  Dakota  Experiment  Station,  in  reference  to  an  appropriation 

for - 

Silk  culture,  report  upon  the  operations  of  the  Women's  Silk  Culture 

Association 

Statement  of  expenditures  of  the  Department  of  Agriculture  for 

fiscal  year  ending  June  30, 1889 

Secretary  of  the  Interior,  communications  from : 
Annual  Report  of  (in  five  volumes) : 
Reports  of  the  Secretaiy  of  the  Interior  and  the  Commissioner  of 

the  General  Land  Office  (yol.  1) [Part  5]. 

Report  of  the  Commissioner  of  Indian  Affairs  (vol.  2) [Part  5]. 

Reports  of  the  Commissioner  of  Patents,  Commissioner  of  Pensions. 

etc.  (vol.3) [Parts]. 

Report  of  the  Director  of  the  Geological  Survey  (vol.  4) . .  [Part  5]. 

Report  of  the  Commissioner  of  Education  (vol.  5) [Part  5]. 

Alaska,  compulsory  school  attendance  in 

Arizona,  laws  of  fifteenth  legislative  assembly 

Arkansas  and  Mississippi,  undelivered  land  patents  in 

Bureau  of  Pensions,  transfer  to  the  War  Department 

Commissioner  of  Indian  Affairs,  letter  urging  increase  of  salary  of 

Commissioner,  assistant  commissioner,  and  financial  clerk  of  the 

Indian  Office 

Blinn,  Richard  F.,  claim  of. 

Dickerman,  A.  T.,  claim  of 

Geological  Survey,  estimates  of  expenses  of  irrigation  branch  of  the. 
Guthrie,  Oklahoma,  methods  of  locating  homesteads  and  town-sites 

at  the  land  office  at 

Indians,  funds  for  subsistence  and  civilization  of  certain  tribes  of.. 

Indian  agents,  relief  of  certain 

Indian  appropriation  bill 

Indian  Department,  tabular  statements  of  disbursements  made 

from  appropriations  for  the,  for  1889 

Indian  depreciation  claims,  scneduleof 

Indian  goods,  exigency  purchases  of 

Indian  reservations,  property  transferred  on  the  several 1. 

Interior  Department : 

Accounts  of  disbursing  officers  of  the 

Expenditure  of  contingent  fund 

Jones,  Russell  <Sl  Co..  claim  of 

Land  patents,  compilation  of  undelivered 

McVay,  James  A.  J.  and  Joseph  U.,  claims  of 

Montoya,  £.,  and  Sons,  claim  of 

Owen,  Thomas  E.,  depredation  claim  of 

Pensions : 

Investigation  as  to  rerating  of 

Information  concerning  the  pension  system 

Pension  Office,  appointment  of  thirty  medical  examiners  for  the 

Ponca  Indians,  stock  cattle  for 

Private  land  claims,  transcripts  of  records  and  files  of 

Public  documents,  receipts,  distribution,  and  sale  of 

Raymond  Bros.,  claim  of 

San  Mateo  Spring  Tract  No.  134,  private  land  claim 

Shepard,  Henry,  claim  of 

Sisseton  and  Wahpeton  Indians,  condition  of 

Slusher,  William,  depredation  claim  of. ^ 

Smith,  Nancy,  pension  to 

Suspended  land  entries,  abstract  of 

Taylor,  John,  claim  of 

Union  Pacific  Railway  Company,  land  patents  to  the 

Van  Pelt,  Thomas,  claim  of 

Whitcombi  Aretas,  claim  of 
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XIX 


Subject. 


Seeretary  of  the  Navy,  communicatioDs  from : 

Annual  report  (vols.  1  and  2) [Part  3] 

Kittery  navy-yard,  increase  of  force  in , 

League  Island  navy-yard 

Navy  Department : 

Contingent  expenses  for  1889 

Employ^  in — 

Thompson  Electric  Welding  Company,  process  of  welding  by  elec- 
tricity   

Secretary  of  State,  communications  from: 

Annual  report  on  foreign  relations [Part  1] 

Department  of  State;  contingent  expenses  of 

Import  duties  relating  to  tariffs  of  Austria,  Hungary,  France,  and 

Germany,  beet-sugar  taxes  and  export  bounties  on  same 

Secretary  of  the  Treasury,  communications  from : 

Alaska,  estimate  of  appropriation  for  steam  vessel  for  use  of  civir 
government  of 

Alaska,  estimate  for  maintenance  of  the  refuge  station  at  Point 
Barrow 

Alaska,  recommending  an  appropriation  for  the  establishment  of  a 
light  and  fog  signal  at  St.  Mary's  Island 

Alaaka,  estimate  of  appropriation  for  erection  of  marine  barracks 
at  Sitka 

Alaska,  estimate  for  education  of  children  in,  for  year  1891 

Accounts  of  the  Government,  receipts  and  expenditures  of  the 
United  States 

Allen,  J.  B.,  transmitting  amended  estimate  from  Attorney- General 
to  compensate 

American  Cemetery,  Acapulco,  Mex.,  transmitting  a  communica- 
tion from  the  Secretary  of  State  requesting  an  appropriation  for 
the  improvement  of  the 

Angel  Island  quarantine  station,  California,  transmitting  increased 
estimate  of  appropriation  for  the 

Annual  Report  of  the,  on  the  finances 

Ante-bellum  mail  service,  etc.,  transmitting  certain  claims  for,  and 
certain  claims  of  Pere  Marquette  Railroad  Company  and  Pacific 
Mail  Steamship  Company  for  mail  service 

Appropriations,  estimate  of,  for  service  of  the  fiscal  year  ending 
June  30,  1891 

AppropriationSf  estimates  of  deficiency,  for  year  1890  and  prior 
years - 

Appropriations  concerning  bill  of  H.  R.  8823  zo  repeal  laws  relat- 
ing to  permanentand  indefinite 

Appropriations,  transmitting  letter  from  the  Commissioner  of  Pen- 
sions asking  an  appropriation  for  thirty  medical  examiners 

Appropriations,  snpplemental  estimate  of,  required  by  the  various 
Departments  for  fiscal  year  ending  June  30, 1890,  and  prior  years 

Army,  transmitting  estimate  from  Secretary  of  War  of  deficiency 
in  the  appropriation  for  pay  of  the 

Army,  transmitting  estimate  from  Secretary  of  War  of  a  deficiency 
in  the  appropriation  for  *'pay,  etc.,  of  the" 

Army,  transmitting  estimate  from  Secretary  of  War  of  deficiency 
in  the  appropriation  for  pay,  etc.,  of  the 

Army  Gnn  Factory,  transmitting  increased  estimate  of  Secretary  of 
War  for  machinery  and  plant  at  the 

Amoux,  W.  H.,  transmittmg  request  of  Secretary  of  the  Navy  for 
compensating,  for  services  as  counsel 

Arrears  of  pay  and  bounty  for  volunteers,  transmitting  estimates 
of  appropriations  for , 

Araenals,  transmitting  letter  from  Secretary  of  War  relating  to 
estimates  of  appropriations  for  the,  at  Indianapolis,  Ind.,  and  at 
West  Troy,N.  Y 

Artificial  limbs,  transmitting  estimate  of  Secretary  of  War  of  defi- 
ciency in  the  appropriation  for 
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Subject. 


Secretary  of  the  Treasary,  commnnications  from — Continued. 

Atlantic  and  Pacific  Railroad  Company,  transmitting  an  estimate 
from  Secretary  of  Interior  for  survey  of  the  land  grant  to  the 

Barge  office.  New  York,  reqnesting  an  immediate  appropriation  of 
$20,000  to  coyer  the  cost  of  repairs  on  the 

Bishop  &.  Co.,  transmitting  letter  ^m  Secretary  of  State  in  rela- 
tion to  an  appropriation  to  pay  claim  of 

Board  of  Pension  Appeals,  transmitting  letter  from  Secretary  of  In- 
terior relative  to  an  increase  in  the  number  of  members  of  the. .. 

Bradford,  Commander  Royal  B.,  transmitting  estimate  from  the  Sec- 
retary of  the  Interior  of  an  appropriation  to  compensate 

Buildings  for  garrison  purposes^  transmitting  estimate  from  Secre- 
tary of  War  of  appropriation  for 

Bureau  of  Engraving  and  Printing,  transmitting  request  of  the  Chief 
of  the,  for  an  additional  appropriation  for  the  compensation  of 
employ^*on  account  of  overtime  work \ 

Bureau  of  Statistics,  requesting  provision  in  legislative  appropria- 
tion bill  for  a  special  statistical  clerk  in  the 

Burial  lots,  Fort  Porter, -transmitting  estimate  fix>m  Secretary  of 
War  of  an  appropriation  for  the  purchase  of,  in  Forest  Lawn 
Cemetery,  New  York 

Cadet  Hospital,  West  Point,  N.  Y.,  transmitting  estimate  of  Secre- 
tary of  War  of  appropriation  to  change  the  plumbing  at  the  .... 

Caswell,  T.  T.,  Pay  Inspector  U.  S.  Navy,  transmitting  request  of 
Secretary  of  the  Navy  for  authority  of  Congress  to  relieve,  of 
checkage  against  his  account 

Chapin,  E.  E.,  claim  of 

Charg^  d'affairs  ad  interimf  transmitting  letter  from  Secretary  of 
State  relative  to  an  appropriation  for  salaries  of 

Cherokee  Freedmen,  Delawares,  and  Shawnees,  transmitting  esti- 
mates of  Secretary  of  the  Interior  for  an  additional  sum  of 
$10,000  to  carry  into  effect  the  act  for  enrollment  of  the 

Chickamauga  battlefield,  transmitting  estimate  from  Secretary  of 
War  for  an  appropriation  of  $3,000  for  maps  of 

Chief  clerk,  Qeneral  Land  Office,  transmitting  letter  from  Secre- 
tary of  Interior  recommending  an  increase  in  tne  salary  of  the 

Cigars,  transmitting  letter  from  Commissioner  of  Internal  Revenue 
recommending  certain  amendments  to  existing  laws  taxing  man- 
ufacturers of 

Civil  officers,  transmitting  draft  of  a  bill  "To  limit  and  define  the 
term  of  all  of  the  United  States,  appointed  for  a  fixed  term''...... 

Civil  Service  Commission,  transmitting  supplemental  estimate  of, 
for  salaries,  Mtc.,  in  the  office  of  the 

Claims,  transmitting  list  of,  arising  under  the  act  of  July  4,  1864, 
allowed  since  January  17,  1889 

Claims,  transmitting  list  of,  allowed  by  the  accounting  officers  of 
the  Treasury,  under  appropriations  balancee  of  which  have  been 
exhausted  or  carried  to  the  surplus  fund 

Claims,  transmitting  list  of,  all  allowed,  enumerated  in  House  Ex. 
Docs.  Nos.  55  and  153,  Forty-eighth  Congress,  second  session,  for 
which  appropriations  have  not  oeen  made 

Claims,  transmitting  communication  from  the  Commissioner  of  In- 
dian Affairs  for  an  appropriation  to  pay  claim  of  Seneca  Indians.. 

Claims,  transmitting  of  certain  States,  on  account  of  ''  refunding 
to  States  expenses  incurred  in  raising  volun  teers  " 

Clerks  for  Second  Auditor's  office,  transmitting  the  recommendation 
of  Second  Auditor  for  an  appropriation  for  ten  additional 

Clerical  force,  transmitting  applications  from  the  Third  and  Fourth 
Auditors  for  increased 

Coast  and  Geodetic  Survey : 

Transmitting  estimate  of  deficiencies  in  the  appropriations  for 

the  service  of  the,  for  fiscal  year  1890 

Report  for  1889 

Transmitting  statement  of  expenditures  on  account  of  the,  for 
fiscal  year  ended  June  30, 1890 
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XXI 


Subject. 


Secretary  of  the  Tieasarr,  oommnnlcations  from — Continaed. 

Coast  and  Gtoodetio  Steamer  (}edney,  estimate  of  appropriation  for 

repaint  of  the 

Colombia  River  light-ship  Oregon,  transmitting  estimate  of  an 

additional  appropriation  to  complete  the 

CoDsalar  officers,  transmitting  letter  from  Secretary  of  State  in  re- 
lation to  the  necessity  of  an  immediate  appropriation  for  pay- 
ment of  salaries  of 

Court  of  Claims: 

List  of  jadgments  rendered  by  the,  calling  for  an  appropriation . 

List  of  Judgments  rendered  by  the 

Request  of  Commissioners  of  District  of  Columbia  for  appro- 
priation to  pay  Judgment  rendered  by,  in  favor  of  Daniel 

Donovan 

Courts  of  the  United  States : 

Estimates  of  Attorney-General  of  appropriations  for  expenses  of. 
Estimate  of  Secretary  of  the  Interior  ror  deficiency  in  the  ap- 
propriations for  distribution  of  the  reports  of  the  Supreme 

Court 

Estimate  of  deficiency  in  appropriation  for  fees  of  witnesses 

in  the,  submitted  by  the  Attorney-General 

Transmitting  letter  from  the  Attorney-General  relating  to  defi- 
ciencies in  appropriations  for  Department  of  Justice 

Transmitting  letter  from  the  Attorney-General,  additional  esti- 
mates of  deficiencies  in  certain  appropriations  for  expenses 

of  the 

Transmitting  letter  from  the  Attorney-General,  deficiencies  in 

exi>ensesof,  for  years  1888,  1889,  and  1890 

Consolidated  and   revised  statement  of  deficiencies  to  defray 

expenses  of,  to  take  place  of  previous  estimates 

Estimates  (revised)  of  Attorney-General  for  expenses  of  the,  for 

year  1891 : 

Estimates  from  the  Attorney -General  of  deficiencies  in  appro- 
priations on  account  of  expenses  of 

Estimates  from  the  Attorney-General  of  appropriations  to  de- 
fray expenses  of  the,  for  year  1890 

Estimates  of  deficiencies  for  the  expenses  of  the 

Canard  Steamship  Company,  transmitting  letter  from  the  collector 
of  the  port  of  New  York  in  response  to  resolution  of  inquiry  of 
the  House  in  relation  to  violation  of  the  contract-labor  laws  by 

the 

Customs  collection  district,  Laredo,  Tex.,  recommending  the  es- 
tablishment of,  in  lieu  of  Corpus  Christi 

Customs  duties,  transmitting  statement  of  refund  of,  for  fiscal  year 

ended  June  30,  1889 

Customs  officers,  transmitting  abstract  prepared  by  commissioner 

of  customs  of  the  official  emoluments  of 

Customs  revenue : 

Transmitting  estimate  of  expenses  of  collecting  the,  for  fiscal 

year  ending  June  30, 1891 

Recommending  the  annual  appropriation  for  expenses  of  col- 
lecting the,  be  increased 

Customs  service: 

Transmitting  report  of  all  payments  made  to  informers  and 

seizing  officers  in  the 

Recommending  that  the  compensation  of  the  supervising  special 

agent  of  the,  be  restored  to  $10  per  day 

Damages  to  certain  vessels,  transmitting  estimates  from  Secretary 
of  the  Navy  to  reimburse  the  owners  of  schooner  Millie  S.  Derky 
and  barges*^  Benefactor  and  Mayflower  for  damages  by  collision 

with  U.  S.  steamer  Juniata 

Department  of  Justice : 

Estimate  of  the  Attorney-General  of  deficiency  in  the  appro- 
priation for  printing  and  binding  for  the 

Transmitting  the  recommendation  of  Attorney-General  of  the 
payment  of  certain  bills  in  the • 
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Secretary  of  the  Treasury,  communications  from — Contiuued. 

Department  of  Labor,  transmits  increased  estimate  of  the  Com- 
missioner of  Labor  for  rent  of  rooms  for  use  of  the 

Department  of  State : 

Transmitting  additional  estimate  from  Secretary  of  State  for 

binding  manuscript  belonging  to  the 

Transmitting  estimate  of  Secretary  of  State  of  deficiency  for 

printing  and  binding  for  the 

District  attorneys,  calling  attention  to  the  compensation  allowed 
to  the  district  attorney  for  the  southern  district  of  New  York.... 
District  of  Columbia : 

Transmitting  additional  estimates  from  the  Commissioners  of 

the,  of  deficiencies  in  appropriations  for  the  service  of  the 

Transmitting  letter  from  the  Commissioners  of  the,  with  addi- 
tional list  of  Judgments  rendered  against  the,  for  appropria- 
tion  

V8.  McBlair,   transmitting  estimate  of  the  Commissioners  of 

the  District  of  an  appropriation  to  satisfy  a  decree 

Eleventh  Census: 

Transmitting  estimate   from    Secretary   of  the    Interior    of 

$350,000  for  printing,  engraving,  and  binding  for  the 

Transmitting  estimate  from  the  Secretary  of  the  Interior  of 

appropriation  for  expenses  of  the 

Transmitting  estimate  from  Secretary  of  the  Interior  of  appro- 
priation for  printing,  engraving,  and  binding  for  the 

Equipment  of  vessels,  transmitting  an  estimate  from  the  Secretary 

of  the  Navy  of  deficiency  in  the  appropriation  for 

Examining  surgeons,  transmitting  estimate  from  Secretary  of  the 

Interior  of  the,  and  expenses  of 

First  Comptroller's  Office,  transmitting  letter  from  First  Comptrol- 
ler asking  for  appropriation  to  pay  messenger  in  his  office  for 

extra  services 

Florida,  transmitting  report  of  Third  Auditor  upon  the  mutual 

demands  of  the  State  of,  and  the  United  States 

Fog-signal,  recommending  an  appropriation  for,  at  or  near  Cuck- 
old's Island,  Maine ;. 

Fort  Lyon,  Colo.,  estimate  to  pay  salary  of  custodian  of,  an  aban- 
doned military  reservation 

Fort  Myer  military  post,  transmitting  estimate  of  Secretary  of  War 

of  appropriation  for 

Fort  Sheridan  rifle  range,  transmitting  estimate  of  Secretary  of 

War  of  appropriation  for 

Fortifications,  transmitting  estimate  from  Secretary  of  War  of 

appropriation  for  armament  of 

FouIk,  George  C,  transmitting  letter  from  Secretary  of  State  sub- 
mitting for  appropriation  the  claim  of 

Oeologioal  Survey,  transmitting  letter  from  Secretary  of  the  In- 
terior submitting  an  additional  estimate  of  appropriation  from 
the  Director  of  the,  for  necessary  expenses  of  the  irrigation 

branch  of  the 

George,   Mrs.  Susannah,   transmitting  communication  from   the 

Light-House  Board  relative  to  claim  of 

Hydrographic  Office,  transmitting  estimate  of  Secretary  of  the 

Navy  for  printing  and  binding  tor  the,  for  fiscal  year  1891 

Indians,  transmitting  estimate  from  Secretary  of  Interior  for  an  ap- 
propriation for  relief  of  destitute 

Indians,  Cbippewa,  of  Lake  Superior,  transmitting  letter  from  Sec- 
retary of  Interior  relative  to  an  immediate  appropriation  lor  re- 
lief of  the 

Indian  Office,  transmitting  recommendation  of  the  Commissioner  of 
Indian  Affairs  for  the  reestablishment  of  the  offlceof  chief  clerk 

of  the 

Indian  8chools,supplemental  estimate  from  Secretary  of  the  Interior 

of  amount  required  for,  upon  Indian  reservations 

Indian  school  transportation,  transmitting  estimate  of  deficiency  in 
appropriation  for • 
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Saliject. 


Secretary  of  the  Treasury,  commnnicafcions  from — Contiuaed. 

Indiau  service,  trausmitting  amended  estimates  for  the,  for  fiscal 

year  end  iofr  June  30,  1891 

Indian  supplies,  transmitting  increased  estimate  of  Secretary  of  the 

Interior  for  telegraphing  and  purchase  of 

Intemal-reyenne  officers,  transmitting  the  recommendation  of  the 
Commissioner  of  Internal  Hevenue  for  amendment  of  Revised 

Statutes  providing  penalty  for  obstructing,  in  their  duty 

International  American  Congress,  transmitting  estimates  from  the 

Secretary  of  State  of  appropriations  to  complete  the  work  of  the 

Initial  monuments,  transmitting  estimate  from  the  Secretary  of  the 

Interior  for  an  appropriation  for,  for  mineral  snrvevs , 

Indians,  Kiokapoos,  transmitting  amended  estimate  of  Secretary  of 
the  Interior  of  appropriation  for  "  fulfilling  treaties  with  the  ".. 
Land  offices,  transmitting  estimate  from  the  Secretary  of  Interior 

for  opening,  at  Pierre  and  Chamberlain,  S.  Dak 

Larkin,  G.  T.,  transmitting  letter  from  Attorney-General  in  refer- 
ence to  the  expenses  of  late  deputy  marshal,  eastern  district  of 

Tennessee 

Libraries,  transmitting  estimate  from  Secretary  of  War  for  books 
for  books  for  the,  of  the  cavalry  and  artillery  school  at  Fort  Riley, 

Kans 

Life-Saving  Service,  transmitting  communication  from  the  General 
Superintendent  of  the,  in  relation  to  an  apropriation  to  reim- 
burse the  crew  of  the  life-saving  station  at  Muskeget,  Mass 

Lights,  recommending  an  appropriation  for  a  light-station  at  or 
near  the  month  of  the  new  out-ofif  channel,  Baltimore, 

Harbor,  Maryland 

ealling  attention  to  the  recommendation  of  the  Light-House 
Boatfd  that  range  lights  be  established  at  entrance  of 

Beaufort  Harbor,  North  Carolina 

recommending  an  appropriation  for  the  purchase  of  addi- 
tional land  for  the  Cheboygan  River  ran^e-light  station, 
recommending  an  appropriatiouYor  proper  lights  at  DoUer's 
Point  and  on  Hog  iHland  Wharf,  James  River,  Virginia  , 
transmitting  recommendation  of  the  Light-House  Board  for 
an  appropriation  for  range  lights  on  Lake  Winnebago, 

Wisconsin 

transmitting  bill  (H.  R.  4665)  to  establish  five  lights  along 
the  ship  channel  of  Mobile  Bay,  and  recommending  mod- 
ifications of  same 

recommending  an  appropriation  for  proper  lights  for  mark- 
ing the  entrance  of  St.  Jones  River,  Delaware  Bay 

transmitting  request  of  Light-House  Board  for  an  addi- 
tional appropriation  for  a  light  and  fog  signal  at  Seul 

Point,  Michigan , 

recommending  an  appropriation  for  twelve,  on  the  Thames 
River,  between  New  I^ndou  and  Norwich,  Connecticut., 
recommending  an  appropriation  for  a  range  of  lights  be- 
tween Windmill  Point,  Lake  St.  Clair,  and  Belle  Isle, 

Detroit  River,  Michigan 

recommending  an  appropriation  for  proper  lights  in  Yaqui- 

na  Bay,  Oregon , 

Light  and  steam  fog-whistle.  New  London,  Conn.,  recommending 

uie  establishment  of  a , 

Light-House  Establishment,  requesting  that  certain  items  in  the 
estimate  for  special  works  for  the,  be  placed  in  deficiency  bill. .. 
Light-House  tenders,  submitting  increased  estimates  of  appropria- 
tion for  the  construction  of  the  several 

Light-station.  Sherwood  Point,  Wisconsin,  transmittins;  estimate 
from  the  light-House  Board  of  an  appropriation  for  land  for  an 

approach  to  the 

Lyon,  Isaac  S.,  transmitting  letter  from  Attorney-General  submit- 
ting for  appropriation  the  claim  of 

Machine  guns  for  Army,  transmitting  estimate  of  Secretary  of  War 
of  an  appropriation  for 
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Subject. 


Secretary  of  tlie  Treasury,  conimnnications  from — Continned. 

Mercliant-inariiie  Bervicei  transmitting  petition  ot  ofiBcers  of  cer- 
tain marine  insurance  companies  in  favor  of  bill  (H.  R.  592), 

**  safety  of  loaded  vessels" 

Military  Academy,  estimate  from  the  Secretary  of  War  of  appro- 
priations for  the 

Transmitting  estimate  of  Secretary  of  War  of 
appropriation  for  pay  of  the  Superintendent 

of  the,  for  fiscal  year  1891 

Military  Reservations,  transmitting  estimate  of  Secretary  of  the 

Interior  to  pay  custodians  of  abandoned. 
Transmitting  deficiency  estimate  of  Secre- 
tary of  Interior  for  preservation  of  aban- 
doned  

Mint,  Philadelphia,  transmitting  letter  from  the  Director  of  the 
Mint,  recommending  that  an  increase  be  made  in  the  salary  of 

the  chief  clerk  of  the 

Missouri,  transmitting  a  report  of  Third  Auditor,  of  the  amount 

found  duo  the  State  of 

Mitchell,  Edward,  transmitting  communication  from  the  Super- 
vising Architect  of  the  Treasury  in  relation  to  the  account  of 

Montana,  transmitting  increased  estimate  of  Secret4kry  of  Interior 
of  appropriation  for  surveying  public  lauds,  to  be  applied  to  ex- 
penses of  surveys  of  public  lauds  in 

Montanari  Joseph,transniitting  communication  from  Secretary  of 

State  in  relation  to  an  appropriation  for  relief  of 

Monuments  at  Gettysburgh,  estimate  of  Secretary  of  War  for 

Mountain  guns,  carriages,  etc.,  transmitting  estimate  of  Secretary 

of  War  of  appropriation  for 

Naval  officers,  transmitting  request  of  Secretary  of  the  Navy  that 
certain,    and    others   be    relieved   of   checkage   against  their 

accounts  in  office  of  Fourth  Auditor 

Naval  service,  transmitting  estimate  from  Secretary  of  the  Navy 
of  deficiency  in   appropriation  for  transportation  and  recruiting 

for  the 

Navy  Department,  transmitting  estimate  of  the  Secretary  of  the 

Navy  of  a  deficiency  in  the  appropriation  for 

^'contingent  expenses  of  the" 

Transmitting  estimates  of  the  Secretary  of  the 
Navy  of  a  deficiency  in  the  appropriation  for 

provisions  and  clothing  for  the 

Navy  yards,  transmitting  estimate  of  Secretary  of  the  Navy  of 

appropriation  for  extending  the  launching  ways  at 

the,  at  New  York  and  Norfolk 

Portsmouth,  N.   H.,  transmitting    an  estimate  from 
the  Secretary  of  the  Navy  for  the  reconstruction  of 

buildings  and  machinery  destroyed  by  fire  at  the 

Nebraska,  transmitting  estimate  from  Secretary  of  the  Interior, 

for  survey  of  a  portion  of  the  northern  boundary  of 

New  York  Harbor,  transmitting  estimate  of  Secretary  of  War  of 

appropriation  for  the  prevention  of  obstructive  deposits  in 

Nye,  Lieut.  Haile  C.  T.,  transmitting  recommendation  of  Secre- 
tary of  State  for  an  appropriation  for  bringing  home  the  re- 
mains of  late  naval  attache  at  Lima,  Pern 

Oklahoma,  transmitting  estimate  of  Secretary  of  the  Interior  of 
appropriation  to  carry  into  effect  "  act  to  provide  for  town-site 

entries  in" 

Ordnance  and  ordnance  stores,  transmitting   an   estimate   from 

Secretary  of  the  Interior  of  appropriation  for 

Owen,  George  H.,  transmitting  communication  from  Secretary  of 
State,  in  relation  to  bill  to  credit,  late  consul  of  United  Stateis  at 

Messina,  with  certain  expenses  for  clerk-hire,  etc 

Pacific  railroads,  response  to  resolution  of  House  of  March  15,  1890, 
inquiring  whether  the  Government  is  owner  of  any  of  the  first- 
mortgage  securities  of  the,  etc 
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XXV 


Subject. 


Secretary  of  the  Treaanry,  commnnications  from — Continned. 

Pariti  coDsulate-general,  transmitting  commnnication  from  Secre- 
tary of    State,  in  relation  to   certain   expenses   incnrred   for 

storing  archiTes  of  the 

PensioDSi  transmitting  estimates  from  Secretary  of  the  Interior, 

of  deficiency  in  appropriations  for  Army  and  Navy  Pensions , 

Pensions,  transmitting  additional  estimate  of  Secretary  of  the  Inte- 
rior for  payment  of  pensions  under  recent  act  of  Congress 

Pensions,  transmitting  estimate  from  the  Assistant  Treasurer  of 
the  United  States  at  New  York  of  additional  fopce  required  to 
transact  the  increased  business  under  the  new  pension  legisla- 
tion  

Post  libraries,  transmitting  estimate  from  the  Secretary  of  War  of 

an  appropriation  for  books  for 

Post-office  Department: 

Transmitting  communication  from  the  Auditor  of  the  Treasury 
for  the,  calling  attention  to  the  need  of  additional  clerical 

force  for  his  Bureau 

Transmitting  request  from  Postmaster-General  for  an  appro- 
priation to  pay  twenty  clerks  in 

Precious  metals,  report  of  tne  Director  of  the  Mint  on  the  produc- 
tion of 

Printing  and  binding  for  Treasury  Department,  calling  attention 
to  the  urgent  necessity  of  an  additional  appropriation  for.. 
Public  buildings : 

Selating  to  an  immediate  appropriation  for  furnishing  certain 

specified.... • 

Itemized  statement  of  expenditures  from  appropriations  for  re- 
pairs and  preservation  of,  for  18d9 

Anbum,  N.  x.,  requesting  an  additional  appropriation  for 

Baltimore,  Md.,  recommending  an  appropriation  to  complete 

the,  at 

Bareau  of  Engraving  and  Printing,  estimates  of  appropriation 

for  additional  buildings  for  the 

Carlisle,  Pa.,  estimate  of  Secretary  of  the  Interior  for  build- 
ing, etc.,  at  Indian  school  at 

Carlisle,  Pa.,  estimate  of  Secretary  of  the  Interior  for  build- 
ings for  Indian  school  at 

Charleston,  S.  C,  and  other  places,  recommending  appropria- 
tions for  certain  repairs  of  the,  at 

Charleston,  S.  C,  requesting  an  additional  appropriation  for 

United  States  custom-house  at *.... 

Charleston,  S.  C,  recommending  an  increase  of  the  limit  of 

cost  of  site  for  the,  at '. 

Chicago,  111.,  asking  an  appropriation  for  repairs,  etc..  of,  at.. 
Chicago,  111.,  recommending  an  appropriation  for  completion 

of  the  approaches  to  the  marine  hospital  at , 

Coast  and  Geodetic  Survey,  recommending  the  purchase  of  an 

additional  building  for  use  of  the.... , 

Dayton,  Ohio,  estimate  of  appropriation  to  improve  the  sewer- 
age system  at  the  Central  Branch  of  Soldiers'  Home  at 

Dayton,  Ohio,  request  of  supervising  architect  for  an  appropria- 
tion of  110,000  on  account  of  the,  at. 

Eastport,  Me.,  and  other  places,  recommending  an  increase  of 

the  limit  of  cost  of  certain,  therein  named 

Fort  Smith,  Ark.,  asking  an  additional  appropriation  for  the,  at 
Fort  Smith,  Ark.,  comnmnication  from  Attorney-General  relat- 
ing to  deficiency  appropriation  for  repairs  of 

Frankfort,  Ky.,  requesting  an  appropriation  for  payment  of 

labor  and  materials  for 

Keokuk,  Iowa,  requesting  an  appropriation  for  additions  to  the 
Key  West,  Fla.,  letter  from  the  supervising  architect,  request- 
ing an  appropriation  of  |10,000  on  account  of 

Leavenworth,  Kans.,  recommending  an  additional  appropria- 
tion for  the 
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Subject. 


No. 


Secretary  of  the  Treasury,  commiinicationB  from — Continued. 
Public  buildings — Continued. 

Lnbec  Narrows.  Maine,  letter  from  the  Light- House  Board  rel- 
ative to  an  additional  appropriation  for  a  light-house  at 

Lubec  Narrows,  Maine,  calling  attention  to  the  necessity  of  an 
appropriation  of  (15,000  for  the  completion  of  the  light- 
house at  

Marine  Corps,  estimate  of  Secretary  of  the  Navy  for  public 
building  K>r  use  of  the  commandant  and  staff  of  the 

Military  Academy  West  Point,  estimate  of  Secretary  of  War 
of  appropriations  for  commissary  storehouse  at  the 

Military  posts,  additional  estimates  from  Secretary  of  War 
of  appropriations  for  buildings  at 

Nautical  Almanac  Office,  estimate  of  Secretary  of  the  Navy  for 
rent  of  rooms  for  the 

New  York  City,  calling  for  an  appropriation  for  alterations 
and  repairs  in  the,  at 

Omaha,  Nebr.,  estimate  from  the  Secretary  of  War  for  store- 
house for  use  of  quartermaster  and  commissary  department  at. 

Ottumwa,  Iowa,  recommending  an  additional  appropriation 
for  completion  of  approaches  to 

Philadelphia,  Pa.,  asking  an  appropriation  for  repairs  of 

Rockland,  Me,  requesting  an  appropriation  of  $3,000  for  the 
improvement  of  the  custom-house  grounds  at 

St.  Louis,  Mo.,  requesting'an  appropriation  for  certain  repairs 
on  the,  at 

San  Francisco,  Cal.,  recommending  that  an  appropriation  for, 
beprovidedfor  in  deficiency  bill 

Troy,  N.  Y.,  relative  to  a  further  increase  in  the  limit  of  cost 
of  the 

Utah  penitentiary,  communication  from  Attorney-General  sub- 
mitting an  estimate  for  the  preservation  of  cell  building  at. 

Wichita,  Kans.,  requesting  an  appropriation  of  $8,000  for  heat- 
ing apparatus,  elevator,  and  completion  of 

Winona,  Minn.,  calling  attention  to  the  necessity  for  an  addi- 
tional appropriation  for  completion  of 

Winona,  Minn.,  letter  from  the  supervising  architect  request- 
ing an  appropriation  of  $10,000  on  account  of  the 

Yellowstone  National  Park,  estimate  of  the  Secretary  of  War 
for  buildings  for  the  shelter  of  troops  detailed  for  the  pro- 
tection of 

Public  Lands : 

Transmitting  an  estimate  of  Secretary  of  the  Interior  of  defi- 
ciencies in  the  appropriations  for  depredations  on  public 
timber  and  for  protecting  the 

Transmitting  increased  estimate  of  Secretary  of  Interior  for 

protecting  the 

Public  Printing  and  Binding : 

Transmitting  estimate  of  deficiency  in  appropriation  for,  for  fis- 
cal year  1890 

Transmitting  estimate  from  the  Public  Printer  of  deficiency  in 

appropriation  for 

Quarantine  service,  recommending  an  increase  of  appropriation  for 

completion  of  the  wharf  for  the  United  States  quarantine  sta- 
tion at  Sapelo  Sound,  Deboys,  Ga 

Bedfern,  Joseph,  and  wite,  transmitting  claim  of,  for  lease  of  prop- 
erty  

Revenue  Cutter  Service,  statement  of  expenditures  for  the,  for 

fiscal  year  1889 

Boad,  transmitting  estimate  of  Secretary  of  War  of  an  appropria- 
tion for  repairing  the  roadway  from  Willets  Point  to  White- 
stone,  N.  Y 

Road  to  Antietam  Cemetery,  transmitting  estimate  of  Secretary  of 

War  for  appropriation  to  complete 

Roadway,  transmitting  estimate  from  Secretary  of  War  for  con- 

stmotion  of,  from  Atlanta  to  Fort  McPherson,  Ga 
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Sabject. 


Secretary  of  the  Treasury,  comnmnications  from — Continued. 

Rock  laland  Bridge  and  Watertown  Arsenal,  trausmitting  esti- 
mates by  the  OrduancQ  Department  of  the  Army  of  appropria- 
tions for  the 

Saville,  James  H., communication  from  the  Commissioners  of  the 
District  of  Columbia  In  relation  to  a  judgment  of  the  Court  of 

Claims  in  favor  of 

Second  light-house  district,  transmitting  estimate  of  additional  ap- 
propriation to  complete  the  steamer  for* the 

Signal  Office,  transmitting  amended  estimates  of  Chief  Signal  Of- 
ficer, for  salaries  Signal  Office  for  year  1891 

Signal  Office,  transmitting  estimate  from  Secretary  of  War  of  ap- 
propriation for  salary  of  an  engineer  at  the 

Sioux  Indians,  transmitting  estimate  of  the  Secretary  of  the  In- 
terior of  appropriations  for  the  education  of  the 

Sioux  Indians  at  DeviFs  Lake  Agency,  N.  Dak.,  transmitting  let- 
ter from  Secretary  of  Interior  tecommending  an  appropriation 

of  $25,000  for  immediate  relief  of  the 

Sioux  reservations,  transmitting  estimate  of  Secretary  of  the  In- 
terior for  expenses  of  surveying  the 

Soldiers'  Home,  transmitting  request  of  Second  Comptroller  for 
an  increase  in  the  salaries  of  clerks  in  his  office  engaged  in  ad- 
justing the  accounts  of  the 

Southern  lite  Commission,  transmitting  estimate  from  Secretary 

of  Interior  of  a  deBciency  in  the  appropriation  for  the 

Standard  Measures,  transmitting  estimate  from  tho  Superintendent 
of  the  Coast  and  Oeodetic  Survey  for  the  construction  of  stand- 
ard gallons,  etc 

Statistical  Abstract,  transmitting  the  twelth  number  of  the 

Steam  fog  whistle,  Warwick  Point,  R.  I.,  conveying  a  recommenda- 
tion for  the  establishment  of  a 

Sundry  civil  act,  submitting  recommendations  by  the  Second  Comp- 
troller and  Second  and  Third  Auditors  that  certain  provisions  of 
the,  in  respect  to  auditing  the  accounts  of  the  Signal  Service 

Corps,  be  repealed 

Target  ranges.  Fort  McPherson,  Ga.,  transmitting  estimate  from 
Secretary  of  War  of  an  appropriation  for  the  purchase  of  land  for. 
Trade-dollar  bullion,  transmitting  a  report  of  the  Director  of  the 
Mint  in  response  to  resolution  of  House  inquiring  why  the 

*' trade- dollar  bullion  "  has  not  been  received 

Treasurer's  report  on  account  of,  for  1889 « 

Treasury  Denartment,  transmitting  report  of  the  contingent  ex- 
penses of  tne,  for  fiscal  year  endea  June  30,  1889 

Unpaid  judgments,  transmitting  letter  from  the  Solicitor  of  the 

Treasury  relative  to,  due  the  United  States 

Villanova,  Hermanos  &.  Co.,  transmitting  request  of  Secretary  of 

State  for  an  appropriation  to  enable  him  to  pay 

War  Department,  transmitting  additional  estimates  of  appropria- 
tions for  increased  clerical  force  required  by  the  record  and  pen- 
sion division  of  the , 

Washington  Aqueduct,  transmitting  estimate  from  the  Commission- 
ers of  the  District  of  Columbia  of  additional  appropriations  for 

the : 

Wyatt,  Daniel  F.,  transmitting  estimate  from  Attorney-General  of 
appropriation  to  pay  claim  of,  deputy  United  States  marshal,  for 

services  in  opening  Oklahoma 

Wyoming,  transmitting  estimate  from  Secretary  of  the  Territory  of, 

for  payment  of  expenses  of  twelfth  Territorial  assembly 

Yellowstone  Park,  transmitting  estimate  from  the  Superintendent 
of  the,  of  amount  necessary  to  carry  into  effect  the  requirements 

of  the  bill  before  Congress  affecting  the 

Znni' Indian  Agency,  N.  Mex.,  transmitting  estimates  from  the  Sec- 
retary of  the  Interior  of  appropriations  for  support  of  Indians 
and  pay  of  agent  at  the 
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Subject. 


No. 


Vol 


Secretary  of  War,  commnnicatioDs  from : 

Anuual  report,  4  vols.  (vol.  1) [Part21. 

Report  of  Chief  of  Engineers  (vol.  fij  part  1) [Part  2] . 

(vol.2,  part  2) [Part  2]. 

(vol.2,  part  3) [Part 2]. 

(vol.  2,  part  4) [Part  2]. 

Report  from  Chief  of  Ordnance  (vol.  3) [Part  2]. 

Report  of  Signal  officer  (vol.  4,  parts  1  and  2) [Part  2] . . 

Army, 

petitions  of  noncommissioned  officers  for  redaction  in  the 
limit  for  retirement , 


submitting   petitions  for  increase  pay  of  noncommissioned 
officers  of  the  staff 


purchasing  instrnments  for  heavy  artillery  practiceo 
relative  to  objections  to  lineal  promotions  in  the 


relative  to  regular  supplies.  Quartermaster's  Department 

reports  of  purchases  of  supplies  for  use  of  the,  for  1889  ....... 

support  of  the 

transmitting  letters  relating  to  mileage  of  officers  of  the 

Boeing,  William,  for  the  relief  of 

Byrne,  Edward,  relative  to  reinsatementof,  as  captain  of  cavalry, 


Army 


Chicamauga,  estimate  for  printing  and  binding  maps  of  the  battle- 
field of  

Civilian  engineers,  statement  of,  for  1889 

Corths,H.,  deceased,  estate  of 

Duluth,  Minn.,  report  of  survey  of  property  donated  by  the  city  of. 

Engineer,  Museum,  appropriation  for  an 

Executive  Departments,  useless  papers  in  the 

Fort  Douglas,  Utah,  submitting  draft  of  bill  relating  to  water  sup- 
ply at  k 

Fort  Missoula,  Mont.,  title  to  lands  of 

Fort  Wadsworth,  N.  i  ,  additional  land  for  fortification  at 

Hampton,  Va.,  extension  of  national  cemetery  at 

Iron  and  steel,  test  of 

La  Fayette  monument,  appropriation  for  site  for  the 

Lexington,  Ky.,  donation  of  land  at,  for  military  purposes 

Military  Academy,  petitions  for  increase  of  appointments  at  large 
to 


Military  Academy  band,  petitions  to  reorganize  the 

Military  courts,  appropriation  for  expenses  of 

Military  Establishment,  statement  of  expenditures  from  contingent 

funds 

Mississippi  River  Commission,  expenses  of. 

Mount  Vernon,  Va.,  report  of  survey  for  a  national  road  from  the 

Aqueduct  Bridge  to 

Ordnance,  report  relative  to  a  site  for  testing  and  proving  heavy  .. 

Ordnance  and  ordnance  stores,  relating  to,  for  State  of  Maine 

Ordnance  proving  ground,  Sandy  |Hook,  N.  J.,  report  relative  to 

test  of  rifled  mortar  presented  by  South  Boston  Iron  Works 

Pension  Bureau,  transfer  of , 

Plattsburgh,  N.  T.,  donation  of  land  at,  for  military  purposes 

Richardson,  Benjamin  F.,  claim  of 

Rivers  and  Harbors: 
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WASHINaTON: 
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1890. 


[Public  Resolution— No.  l.] 

Joint  resolution  to  print  the  Agricultural  report  for  eighteen  hundred  and  eighty-nine. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of 
America  in  Congress  assenibledf  That  there  be  printed  four  hundred  thousand  copies 
of  the  Annual  Report  of  the  Secretary  of  Agriculture  for  the  year  eighteen  hundred 
and  eighty-nine;  seventy-five  thousand  copies  for  the  use  of  the  members  of  the 
Senate;  three  hundred  thousand  copies  for  the  use  of  the  members  of  the  House  of 
Representatives,  and  twenty-five  thousand  copies  for  the  use  of  the  Department  of 
Agriculture,  the  illustrations  for  the  same  to  be  executed  mider  the  supervision  of 
the  Public  Printer,  in  accordance  with  directions  of  the  Joint  Committee  on  Print- 
ing, said  illustrations  to  be  subject  to  the  approval  of  the  Secretary  of  Agriculture, 
and  the  copy  for  the  illustrations  of  said  report  shall  be  placed  in  the  hands  of  the 
Public  Printer  not  later  than  the  thirtieth  day  of  December  eighteen  hundred  and 
eighty-nine,  and  the  copy  of  the  text  not  later  than  the  fifteenth  day  of  February, 
eighteen  himdred  and  ninety. 

Sec.  2.  That  the  sum  of  two  hundred  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  is  hereby  appropriated,  out  of  any  money  in  the  Treasury  not 
otherwise  appropriated,  to  defray  the  cost  of  printing  and  binding  said  report. 

Approved,  December  19, 1889. 
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OF  THB 


SECRETARY  OF  AGRICULTURE. 


Dbpaetment  of  Agricultuee, 

Office  of  the  Secretary, 

Washington,  D.  C,  October  2^,  1889. 
To  the  President  : 

I  have  the  honor  to  respectfully  submit  my  first  annual  report  as 
Secretary  of  Agriculture,  and  the  first  report  issued  under  the  newly 
constituted  Department  of  Agriculture, 

I  assumed  the  duties  of  my  office  March  7, 1889,  or  twenty-six  days 
after  the  approval  of  the  law  creating  an  Executive  Department  of 
what  had  theretofore  been  d  Bureau,  in  executive  sense,  of  the  Gov- 
ernment, The  Department  had  reached  an  important  epoch  in  its 
history.  For  years  there  had  been  a  demand  on  the  part  of  a  large 
majority  of  the  farmers  of  the  coimtry  that  that  Department  at  the 
seat  of  government  which  was  organized  to  represent  their  interests 
should  be  clothed  with  the  same  dignity  and  power  that  other  Ex- 
ecutive Departments  had,  and  that  it  should  have  its  influence  in 
national  affairs  and  be  recognized  in  the  councils  of  the  nation. 

It  is  not  necessary  for  me  to  dwell  at  this  time  upon  the  past  growth 
of  this  institution ;  how  there  have  been  assigned  to  it  from  time  to 
time  additional  duties  and  power  until  now,  when  it  comes  forward 
as  a  completed  wing  of  the  executive  branch  of  the  Government,  en- 
titled to  its  full  sliare  of  attention  and  protection,  and  needing  at  this 
time  careful  and  intelligent  effort  in  order  that  the  foundation  now 
ready  to  be  laid  shall  be  the  commencement  of  a  great  and  lasting 
Department,  well  fitted  to  extend  its  usefulness  over  a  great  agricult- 
ural domain.  I  deemed  it  my  first  duty,  therefore,  to  give  particular 
attention  to  such  a  re-adjustment  of  the  current  affairs  of  the  Depart- 
ment as  should  make  it  better  conform  to  its  new  relations  under  the 
law,  and  then  to  give  careful  thought  to  the  formulation  of  plans  for 
a  thorough  and  complete  reorganization  of  the  new  Department.  I 
am  not  unmindful  of  the  difficulties  in  the  duties  which  have  fallen 
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to  me  in  this  regard,  nor  do  I  think  that  I  shall  overstate  those  to 
which  I  shall  here  refer. 

At  the  very  beginning  I  was  disappointed  to  find  that  the  appro- 
priations made  for  the  operations  of  the  Department  for  the  current 
fiscal  year  were  those  based  upon  the  old  organization  of  the  Depart- 
ment, and  that  no  provision  had  been  made  for  a  single  anticipated 
want  of  the  Department  in  its  new  field  of  duty.  Therefore  my  first 
efforts  had  to  be  restricted  to  the  study  and  formulation  of  plans  for 
reorganization;  to  the  systematizing  of  the  records  of  the  Depart- 
ment; to  tl>e  consolidation,  so  far  as  possible  under  one  head,  of  work 
of  one  character  but  being  conducted  in  different  divisions  of  the  De- 
partment; to  the  formulation  of  a  better  system  for  the  faithful  ac- 
counting of  public  property,  and  in  general  the  application  of  business- 
like principles  throughout  the  Department.  I  have  performed  this 
duty  while  awaiting  the  meeting  of  Congress,  when  its  attention 
might  be  called  to  the  condition  of  affairs  to  which  I  have  alluded, 
and  to  the  urgent  need  of  immediate  attention. 

Again,  I  found  that  during  the  growth  of  the  Department  to  which 
I  have  heretofore  referred,  no  adequate  provision  had  been  made  in 
the  mean  time  for  additional  space  to  meet  its  rapidly  increasing 
needs.  The  building  it  occupies  was  erected  many  years  ago,  and  at 
a  time  when  the  future  of  the  Department  was  problematical,  and 
when  its  needs  could  not  be  anticipated.  I  found  clerks  crowded 
into  rooms  and  subject  to  discomforts  and  inconveniences.  I  have 
found  two  branches  of  two  distinct  divisions  crowded  into  one  small 
room;  records  and  books  lying  about  upon  tables  and  chairs  for  want 
of  sufiicient  wall  space  to  accommodate  cases  for  their  proper  care 
and  preservation;  the  chemical  laboratory  crowded  into  a  damp,  illy 
ventilated,  and  wholly  unsuitable  basement,  originally  intended  no 
doubt  for  storage  purposes,  and  its  work  in  certain  investigations  re- 
stricted because  of  the  offensive  fumes  from  such  analyses,  and  be- 
cause of  the  dangers  to  human  life  and  limb  from  explosions  of  gases 
and  other  causes;  and,  in  a  word,  there  was  a  complete  want  of  that 
systematic  and  orderly  conduct  of  the  public  business  which  ought 
to  obtain  in  every  well-conducted  office. 

REORGANIZATION 

The  immediate  wants  of  the  Department  then,  are,  first,  appropria- 
tions which  must  be  made  to  meet  the  obligations  of  the  Department 
to  the  country,  which  I  deem  urgent;  and,  second,  a  laboratory  to  be 
erected  om  the  Department  grounds,  suitable  for  the  purposes  of  im- 
portant investigations  which  can  not  now  be  undertaken.  This  build- 
ing should  be  ready  for  occupancy  at  the  earliest  practicable  day. 
To  it  I  could  remove  certain  scientific  divisions  and  thus  get  much 
needed  relief  in  the  main  building.  In  the  mean  time,  I  respectfully 
and  urgently  recommend  that  there  be  given  me  authority  to  rent 
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some  suitable  building  in  tMs  city  to  which  divisions  of  the  Depart- 
ment can  be  removed  in  order  to  temporarily  relieve  the  necessity 
which  confronts  me. 

Pending  this  necessary  legislation  I  propose  to  complete  plans, 
already  formulated,  for  a  reorganization  of  this  Department,  and  a 
portion  of  which  has  been  anticipated  in  my  estimates  for  the  coming 
fiscal  year.  These  estimates  show  a  considerable  increase  over  those 
of  last  year.  Deducting  the  $630,000  appropriated  directly  to  the 
experiment  stations  of  the  country,  and  there  is  left  for  the  Depart- 
ment's needs  $1,369,000,  an  amount  which  should  not  be  measured 
by  -what  is  in  the  past,  but  rather  by  what  a  great  agricultural  coun- 
try should  pay  at  this  time  toward  sustaining,  protecting,  and  pro- 
moting a  calling  which  lies  at  the  foundation  of  its  prosperity  and 
power. 

In  other  civilized  countries,  and  especially  in  the  newer  countries 
of  the  world,  among  whom  we  are  finding  our  most  vigorous  com- 
petitors, work  analogous  to  that  covered  by  this  Department  is  prose- 
cnted  with  a  liberality  and  energywhich,  while  it  commands  our 
respect,  should  not  fail  to  serve  as  a  warning  that  we  ourselves  must 
do  our  full  duty  in  this  matter  if  we  expect  to  maintain  our  proud 
pre-eminence  as  the  leading  agricultural  country  of  the  world.  Our 
sister  republics  in  Central  and  Southern  America  and  the  Empire  of 
Brazil  have  with  few  exceptions  been  devoting  their  best  efforts, 
aided  by  liberal  appropriations,  to  the  application  of  science  to  agri- 
culture, and  this  with  marked  success.  To  the  north  of  us  Canada, 
which  has  for  years  possessed,  a  department  of  agriculture,  has  been 
working  with  creditable  zeal  on  the  same  lines,  and  the  same  may 
be  said  of  all  the  British  colonies. 

Turning  our  attention  to  the  older  coimtries  of  the  world,  we  find 
a  British  department  of  agricultui'e  recently  established,  with  a  mil- 
lion and  a  half  dollars  annual  appropriation  at  its  command,  while 
the  same  power  combines  Anglo-Saxon  energy  with  the  paternal  gov- 
ernment of  the  Latin  races  in  its  efforts  to  develop  in  India  and  in 
Egypt  agricultural  products  commensurate  to  their  teeming  popula- 
tion and  soil  fertility.  Germany  annually  expends  $2,850,000  for  the 
same  purposes,  Brazil  appropriated  in  18S5-'86  more  than  twenty 
millions  of  dollars  for  her  agi'iculture,  commerce,  and  public  works. 
Bussia  more  than  fourteen  millions  for  agriculture  and  mines  for  the 
same  period.  France  appropriated  in  1886  more  than  eight  million 
dollars  for  her  agriculture  alone,  and  Austria  more  than  four  mil- 
lions during  the  same  year. 

It  is  my  desire  to  organize  the  Department  upon  even  a  broader 
plane  than  these  and  other  countries  have  established.  To  do  so  will 
require  time  and  patience  and  that  share  of  encouragement  and  sup- 
port w3lj4pli  I  trust  Congress  will  give  to  the  Depai-tment  and  to  the 
efforts  of  its  officers. 
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ASSISTANT  SECRETARY. 

Among  tlie  features  of  the  new  law  applying  to  this  Department 
was  a  provision  for  an  Assistant  Secretary  of  Agriculture.  Thanks 
to  the  wisdom  of  your  choice  in  the  selection  for  this  position  of  a 
gentleman  combining  a  large  experience  in  public  affairs  with  a 
thorough  knowledge  of  scientific  agriculture  and  trained  executive 
ability,  I  have  been  enabled  to  meet  a  want  that  has  long  existed  in 
the  Department,  and  to  take' one  of  the  most  important  steps  toward 
its  reorganization.  I  have  divided  the  Department  into  two  grand 
divisions,  one  embracing  all  those  divisions,  branches,  and  sections 
which  involve  more  particularly  administrative  and  executive  feat- 
ures, and  which  have  been  retained  under  my  personal  supervision, 
and  the  other  embracing  those  divisions  which  are  engaged  purely 
in  scientific  investigations,  which  have  been  assigned  to  the  office  of 
Assistant  Secretary.  This  plan  of  reorganization  has  been  in  opera- 
tion for  some  months,  and  its  advantage  in  the  administration  of  the 
Department's  affairs  is  plainly  evident, 

PUBLICATIONS. 

One  of  the  first  conclusions  forced  upon  me,  after  a  careful  review 
of  the  valuable  work  of  the  several  divisions  of  the  Department  in 
its  application  to  the  economy  of  agriculture,  was  the  absolute  no* 
cessity  for  prompt  and  effectual  means  of  reaching  the  class  the  De- 
partment was  primarily  designed  to  serve,  i,  e.,  the  farmers.  The 
very  essence  of  the  duties  devolving  on  this  Department  of  the  Gov- 
ernment is  that  its  results  shall  be  promptly  made  available  to  the 
public  by  a  comprehensive  scheme  of  publication.  Time  and  ex- 
pense, ability  and  experience,  lavished  on  the  work  of  this  Department 
can  have  no  practical  results  unless  we  can  lay  their  conclusions 
promptly  before  the  people  who  need  them. 

The  frequent  issue  of  special  bulletins  from  the  various  divisions 
relating  to  the  work  undertaken  by  them,  instead  of  awaiting  the  is- 
sue of  the  annual  report,  already  too  bulky  for  the  purpose  for  which 
I  conceive  it  to  be  designed,  meets  with  my  unqualified  approval, 
and  I  propose  to  greatly  extend  this  practical  method  of  intercommu- 
nication between  the  Department  and  its  constituents.  To  reach  the 
farmers  of  the  country  effectually,  however,  even  more  is  needed 
than  the  issue  of  frequent  bulletins  in  editions  of  5,000  or  10,000 
copies.  Many  of  these  are  essentially  and  unavoidably  scientific  and 
the  careful  record  of  scientific  investigations  by  scientific  men,  the 
value  of  whose  conclusions  must  necessarily  bear  the  scrutiny  of 
scientific  investigators  the  world  over.  The  elimination  of  all  scien- 
tific terms  and  language  from  such  reports  is  impossible,  while  at 
the  same  time  it  is  feasible  and  essential  that  all  practical  co^tclusions 
arrived  at,  as  the  result  of  scientific  observation  or  investigation, 
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must  be  bo  expressed  as  to  be  readily  understood  by  all  ordinarily  in- 
telligent people  of  average  education. 

Again,  as  to  the  number  of  copies  required  and  the  methods  adopted 
for  their  circulation,  it  is  clearly  impossible  to  reach  every  farmer 
on  the  nearly  5,000,000  farms  of  the  United  States  with  all  the  bulle- 
tins emanating  from  this  Department,  nor  is  it  desirable  that  every 
bulletin  should  reach  every  farmer.  Farming  is  bepoming  more  and 
more  differentiated,  not  only  into  main  divisions  naturally  created 
by  limitations  as  to  climate  and  soil,  but  into  minor  divisions  or 
8i>ecialties  due  to  the  larger  experience,  the  higher  degree  of  skill  re- 
quired in  the  present  day  to  enable  a  farmer  to  prosecute  his  work 
successfully,  and  to  which  but  few  men  can  attain  in  more  than  one 
or  two  specialties  or  branches  of  farming.  Hereili  we  find  another 
strong  argument  for  the  diffusion  of  the  results  of  our  Department 
work  in  the  form  of  special  bulletins,  convenient  in  form,  promptly 
printed,  and  esisily  distributed. 

The  points  to  be  covered  in  this  direction  may  then  be  thus  briefly 
summarized: 

(1)  Frequent  publication  of  the  residts  of  scientific  work  in  the . 
various  divisions,  in  the  form  of  special  bulletins. 

(2)  The  observance,  as  far  as  practicable,  of  such  language  as 
will  render  the  contents  of  each  bulletin  available  to  the  av- 
erage layman. 

(3)  A  method  of  distribution  which  will  secure  the  circulation 
of  the  Department  bidletins  among  those  who  will  make 
practical  use  of  them. 

(4)  The  widespread  publication  of  the  practical  conclusions  of 
the  scientific  observations  or  investigations  undertaken  in 
the, various  divisions,  in  a  brief  form  and  plain  terms  and  on 
a  scale  so  extensive  as  to  practically  reach  all  the  farmers  of 
this  country. 

To  accomplish  these  four  main  objects  I  last  July  established  a 
division  in  charge  of  a  gentleman  having  special  experience  and  qual- 
ifications for  such  work,  and  who  will  have  general  supervision  of  all 
the  publications  issued  by  the  Department. 

With  a  view  to  carrying  out  as  far  as  possible  the  fourth  proposi- 
tion, upon,  which  I  lay  particular  stress,  the  plan  adopted,  and,  as 
residts  so  far  show,  with  gratifying  success,  has  been  to  prepare  ad- 
vance sheets  of  every  bulletin  or  other  publication  about  to  be  issued, 
such  advance  sheets  comprising  a  brief  synopsis  of  the  work  recorded 
in  the  bulletin  and  giving  the  conclusions  arrived  at  which  may  serve 
as  practical  suggestions  to  the  farmers.  These  advance  sheets  are 
foinished  to  the  press  associations,  to  all  agricultural  and  many  other 
weekly  papers,  to  agricultural  writers,  and  any  journalists  and  ed- 
itors applying  for  them.  In  this  way,  during  the  fifteen  weeks  end- 
ing October  31  no  less  than  eighteen  such  synopses  or  rfeumfe  were 
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distributed  as  above.  It  is  a  pleasure  to  record  the  fact  that  the  ag- 
cultural  papers  generally  and  the  press  as  a  whole  have  shown  a 
most  commendalble  disposition  to  co-operate  with  the  Department  in 
its  efforts  to  keep  the  farmers  informed  as  to  all  that  may  be  of  prac- 
tical service  to  them.  In  some  cases  a  careful  note  kept  of  the  news- 
papers publishing  such  advance  sheets,  apart  from  those  covered  by 
the  press  associations,  indicate  an  aggregate  circulation  of  over 
1,000,000  copies. 

A  moment's  consideration  will  show  the  value  of  a  plan  ty  which 
the  benefits  of  a  bulletin  reaching  5,000  or  10,000  copies,  and  that  by 
means  of  a  circulation  dragging  along  through  many  months,  are 
communicated  immediately  to  a  circle  of  readers  aggregating  over 
three  million  persons,  or  nearly  one-sixth  of  our  entire  adult  farm- 
ing population.  Indeed  this  plan  virtually  covers  the  entire  field,  for 
the  farmer  who  does  not  read  some  paper  devoted  to  his  calling  is 
practically  beyond  the  reach  of  intelligent  effort  on  his  behalf.  It 
moreover  invites  application  for  special  bulletins  in  advance  of  their 
publication  by  interested  parties,  an  important  consideration,  for  in 
the  giving  of  valuable  information  "he  gives  twice  who  gives 
promptly." 

The  work  of  the  new  division  in  the  review  of  the  bulletins  and 
other  publications  issued  by  the  Department  is  sufficiently  indicated 
by  the  list  of  such  publications  forming  a  part  of  this  report. 

The  work  now  engaging  the  attention  of  the  several  divisions  of 
this  Department  is  progressing  satisfactorily,  and  I  will  here  present 
for  your  information  a  rdsum^  of  what  each  is  doing  in  its  especial 
sphere.  In  conjunction  therewith  I  also  lay  before  you  an  outline 
of  my  plans  for  extending  the  work  of  these  divisions,  increasing 
their  facility  and  enlarging  their  usefulness,  plans  which  I  consider 
essential  to  the  successful  prosecution  of  work  which  it  is  the  duty  of 
this  Department  to  undertake. 

DIVISION  OF  STATISTICS. 

.  This  branch  of  the  Department  service,  relating  to  national  re- 
sources and  their  development,  to  rural  production,  and  to  distribu- 
tion and  consumption,  is  in  my  judgment  one  of  the  utmost  impor- 
tance. To  aid  in  the  collection  of  agricultural  statistics  there  are 
over  11,000  volunteer  correspondents,  and  a  paid  corps  of  agents  in 
as  many  States  as  the  limited  appropriation  allows  the  Department 
to  maintain.  These  conduct  a  parallel  investigation,  by  States,  for 
verification  and  extension  of  the  data  communicated  by  the  regular 
corps.  What  the  system  most  lacks  at  present  is  the  ability  to  main- 
tain a  paid  statistical  agent  in  every  State.  I  would  therefore  urge 
the  necessity  of  restoring,  or  even  increasing,  the  original  appropri- 
ation for  collection  of  statistics,  which  has  been  reduced  during  the 
past  four  years,  to  render  it  possible  to  carry  out  the  requirement 
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for  employing  State  agents  for  local  investigations  in  every  State, 
and  for  the  collection  of  such  specific  statistics  as  can  not  be  obtained 
through  the  voluntary  effort  of  our  public-spirited  farmers. 

The  office  receives  current  official  statistics  from  every  part  of  the 
world,  and  files,  records,  co-ordinates,  and  elaborates  such  data  for 
current  publication  and  special  use.  These  documents  are  both 
printed  and  written  in  all  languages,  in  divers  weights  and  measures, 
and  values  represented  by  the  coins  of  the  world.  Their  receipt  is 
necessarily  irregular,  coming  from  near  and  distant  parts  of  the 
globe,  freighted  with  news  of  crops  ripening  in  every  month  of  the 
year.  There  is  great  difference  in  the  promptness  of  their  prepara- 
tion and  in  the  degree  of  their  accuracy,  while  many  minor  countries 
XK>ssess  no  statistical  systems.  These  facts  suggest  the  extent  of  the 
■work  and  the  difficulty  of  its  efficient  performance. 

The  work  consists  of  the  preparation  of  reports,  investigation  of 
industrial  problems,  collation  of  comparative  international  state- 
ments, responses  to  inquiries  from  foreign  legations,  from  members 
of  Congress,  from  rural  and  commercial  bodies,  and  from  editors 
and  other  publiqists  seeking  information  for  immediate  publication. 
During  the  past  year  the  official  published  reports  have  included 
the  monthly  series  prepared  by  the  Statistician,  the  annual  report  of 
statistics  in  the  volume  of  the  Department  reports  published  by  Con- 
gress, and  an  album  of  agricultural  statistics.  The  latter  is  the  in* 
itiai  publication  of  a  series  of  graphic  illustrations  of  argricultural 
statistics  which  has  been  demanded  by  educators  and  agricultural 
writers  for  years,  as  a  means  of  popularizing  such  statistics. 

The  material  furnished  to  officials  of  this  and  other  countries,  in- 
dustrial and  commercial  organizations,  editors,  and  writers,  in  manu- 
script  form,  has  been  scarcely  less  voluminous  than  the  publications. 
The  crop-reporting  system,  which  has  been  copied  in  maaiy  foreign 
countries  and,  in  its  main  features,  by  our  State  statistical  bureaus, 
while  approximate  and  valuable,  is  in  danger  of  becoming  discredited 
by  the  popular  acceptance  of  its  results  as  exact  in  precision  and  ab- 
solute in  authority.  It  should  be  remembered  that  they  are  not  the 
conclusions  of  a  thorough  census,  though  they  may  be  far  better  than 
the  work  of  a  poor  census;  that  they  are  the  consolidations  of  local 
estimates  of  agricultural  experts,  and  are  intended  as  a  foil  to  the 
interested,  biased,  and  untruthful  statements  that  speculators  issue 
to  mislead  their  victims.  It  is  recognized  that  producers,  consumers, 
forwarders,  and  dealers  in  actual  grain  have  a  common  interest  in 
learning  the  exact  truth  of  production. 

The  monthly  crop  reports  of  the  Statistician  are  now  limited  to 
statistical  correspondents  and  writers  for  the  press,  the  brief  tele- 
graphic summary  sent  out  on  the  10th  of  each  month  being  so  sent 
out  through  tha  press  associations.  My  present  purpose  is,  th.it 
hereafter,  at  least  during  the  crop  season,  a  more  extended  summary 
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of  each  forthcoming  report  shall  be  prepared,  in  advance  of  its  regu- 
lar circulation,  of  which  a  large  edition  may  be  printed  for  irana- 
mission  to  agricultural  and  other  weekly  papers,  to  postmasterSy 
farmers,  and  any  others  who  desire  to  receive  it. 

THIS  year's  crops. 

The  statistical  records  of  the  season  indicate  an  average  yield  of 
cereals,  a  full  supply  of  meats-  of  all  kinds,  and  a  cotton  crop  ade- 
quate for  all  demands.  Potatoes  have  received  some  injury  from  rot, 
which  has  been  more  prevalent  in  the  East  than  in  the  West.  Fruits 
have  been  produced  in  only  moderate  abundance,  apples  especially 
yielding  sparsely  in  the  more  favorable  locations,  and  producing 
scarcely  a  third  of  a  full  crop.  The  increase  in  variety  of  fruits  and 
in  area  occupied,  in  California  and  Florida,  is  yearly  enlarging  our 
resources  and  in  some  directions  limiting  importation  of  subtropical 
kinds. 

The  great  crop  of  American  arable  culture,  com,  is  larger  in 
breadth  this  year  than  ever  before,  comprising  more  than  half  the 
area  of  all  cereals,  and  representing  three-fourths  of  all  the  maize 
grown  in  the  world.  It  promises  slightly  more  than  an  average  yield, 
which  has  been  about  26  bushels  per  acre.  Though  slow  in  germina- 
tion and  early  growth  in  the  Eastern  and  Southern  States,  from  ex- 
cess of  moisture  and  low  temperature,  the  season  was  long  and  frosts 
late,  with  freedom  from  droughts  except  in  local  and  very  limited 
areas. 

The  production  of  wheat  has  for  several  years  been  so  large  as  to 
reduce  the  price  to  a  point  so  low  as  to  discourage  growers.  There 
has  been  an  increase  of  demand,  since  1880,  due  to  increase  of  popu- 
lation, of  70,000,000  bushels,  and  a  decline  in  foreign  demand  of 
about  65,000,000  bushels.  The  exportation  of  1880-81  was  186,321,614 
bushels,  in  wheat  and  flour;  the  average  for  eight  years  since  has 
been  121,300,638  bushels.  This  country  still  supplies  the  larger  part 
of  the  European  deficiency,  which  is  much  smaller  than  in  the  period 
of  poor  European  harvests  about  ten  years  ago.  The  present  crop 
will  be  a  full  average  (between  12  and  13  measured  bushels  per  acre), 
but  the  quality  is  below  an  average,  with  lower  weight  and  bread- 
making  capacity.  There  is  an  ample  supply,  however,  for  all  prob- 
able European  demands,  though  deficient  yields  elsewhere  should 
teuji  to  sustain  if  not  to  advance  prices. 

The  product  of  cotton  approximated  closely  7,000,000  bales  for  the 
first  time  in  1884.  The  crops  of  1887  and  1888  each  attained  about 
the  same  volume,  and  that  of  1889  has  a  slightly  increased  area,  while 
the  October  percentage  of  condition  was  somewhat  higher  than  last 
year,  giving  promise  of  another  large  crop.  Yet  it  is  acknowledged 
to  be  late,  subject  to  unusual  injury  from  possible  early  frosts,  and 
therefore  as  yet  uncertain  in  its  rate  of  production.    It  is  gratifying 
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to  observe  that  this  product  still  meets  with  ample  demand  and  main- 
tains its  value  in  the  markets  of  the  world,  the  production  of  the 
United  States  as  well  as  of  the  world's  consumption  having  nearly 
doubled  within  thirty  years.  There  is  no  immediate  prospect  of  the 
loss  of  this  supremacy  in  cotton  growing. 

Tbe  necessity  of  economy  in  meat  production  has  stimulated  greatly 
the  production  of  hay  and  dried  forage,  and  the  extension  of  the  silo 
system,  which  has  been  encouraged  by'the  demand  for  succulent  feed 
in  the  absence  or  scarcity  of  roots,  has  greatly  enlarged  the  variety 
and  volume  of  feeding  material.  In  the  arid  regions  alfalfa  has  ab- 
sorbed a  considerable  area  of  irrigated  lands,  and  is  assuming  large 
proportions  in  the  crop  distribution  of  those  areas.  The  increase  of 
forage  and  hay  is  relatively  greater  in  the  South  than  in  any  other 
portion  of  the  country, 

THE  ROCKY  MOUNTAIN  REGION. 

The  development  of  agriculture  in  the  Rocky  Mountain  districts 
has  been  very  rapid  of  late,  and  is  full  of  promise  for  the  immediate 
fnture.  Millions  of  acres  are  already  under  irrigation,  with  results 
more  certain  and  satisfactory  than  in  States  solely  dependent  on  cur- 
rent rain-fall.  New  enterprises  are  in  progress,  and  Government  sur- 
veys for  highland  reservoirs  have  been  initiated.  Already  the  value 
of  the  products  of  agriculture  on  the  Pacific  coast,  if  not  in  Colorado, 
in  the  heart  of  the  mountain  system,  is  greater  than  that  of  the 
products  of  mining.  The  Division  of  Statistics,  imder  my  direction, 
is  investigating  these  resources  and  measuring  their  development, 
with  all  the  facilities  at  its  command.  The  results  will  surprise  the 
Eastern  States  with  new  views  of  the  wealth  and  progress  of  the 
Great  American  Desert  of  the  recent  past. 

The  work  of  this  division  is  presenting  to  the  world  the  marvelous 
results  of  our  agriculture,  which  supplies  our  rapidly  increasing 
population  with  rations  greatly  in  excess,  in  quantity  and  variety, 
of  any  other  nation  on  the  globe,  and  appropriates  a  larger  surplus, 
both  in  volume  and  proportion,  to  supply  the  deficiencies  of  foreign 
markets  than  any  other  country  is  able  to  spare. 

It  is  gratifying  to  note  the  appreciation  of  the  work  of  the  Divis- 
ion of  Statistics  by  statesmen,  publicists,  and  statisticians  of  this 
country,  and  to  acknowledge  similar  high  commendations  from 
prominent  foreign  editors,  and  from  executive  statistical  oflSicers  of 
foreign  Governments,  some  of  whom  have  declared  the  body  of  agri- 
cultural statistics  of  the  Department  of  Agriculture  of  the  United 
States  the  best  in  the  world. 

It  is  proposed,  in  response  to  frepeated  inquiries,  to  give  special 
attention  to  local  statistics,  to  concise  yet  comprehensive  agricultural 
surveys  of  States  and  Territories,  which  will  give  a  fair  and  full 
showing  of  natural  resources  and  their  development,  without  color- 
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ing  from  local  pride  or  pecuniary  interest,  and  yet  apprecii 
natural  advantages  only  partially  improved.  It  is  desiral 
local  capabilities  should  be  accurately  presented  and  worthj 
confidence  of  those  who  discredit  the  extravagances  of  immi 
solicitors  and  land  speculators.  The  plain  truth  is  quite  as  i 
the  eastern  inquirer  can  be  induced  to  accept.  It  is  regretl 
available  means  will  only  suffice  for  a  beginning  of  this  wori 
should  be  presented  hereafter  more  rapidly  and  promptly  ai 
tical  appropriations  shall  warrant. 

It  is  my  intention  next  year  to  make  an  effort,  through  the  i 
of  our  xiumerous  county  statistical  correspondents,  to  br 
Department  into  closer  touch  with  the  farming  communitj 
county  fairs  held  throughout  the  country.  At  a  trifling 
these  county  statistical  agents  should  be  enabled  to  attend  tl 
oral  county  fairs,  armed  with  a  commission  to  report  to  this 
ment  as  to  the  character  and  pxtent  of  their  exhibits,  both 
products  and  live  stock,  the  amount  of  premiums  oonferre 
ner  of  judging,  etc.  At  the  same  time  these  agents  would  be 
ized  to  secure  for  this  Department,  as  far  as  practicable,  sai 
the  finest  exhibits  of  field  products,  thus  furnishing  the  mos 
ble  evidences  as  to  the  character  of  the  products  and  the  agri- 
possibilities  of  all  sections  of  the  country.  An  immense  an 
time  and  money  is  expended  in  the  aggregate  upon  these  coun 
To  what  extent  they  may  be  made  subservient  to  the  duties 
Department  is  necessarily  a  matter  of  speculation,  but  I  am  oo 
of  the  propriety  of  endeavoring  to  utilize  these  gatherings 
such  way  as  I  have  indicated.  Everything  that  leads  to  a  m 
mate  acquaintance  between  the  Department  and  the  farmers  t 
out  the  country  must  be  mutually  advantageous 

DIVISION  OF  ENTOMOLOar 

The  results  of  the  labors  of  this  division  have  been  of  grea 
tance,  and  in  no  direction  more  than  in  the  outcome  of  the  < 
import  the  parasites  and  natural  enemies  of  the  Fluted  Seal 
of  California.  The  entomologist,  after  careful  investigatio 
fied  himself  that  this  insect,  which  of  late  years  has  so  s 
affected  orange  culture  in  southern  California,  was  a  native 
tralia,  and  was  comparatively  harmless  there,  owing  to  the 
enemies  which  kept  it  in  check  and  which  had  not  been  ii 
into  this  country  with  it.  Efforts,  through  correspondence 
port  one  of  the  parasites  that  had  been  studied  proved  but  j 
successful,  and  the  Department  was  anxious  to  take  advai 
the  Melbourne  Exposition  to  have  agents  visit  Australia  ^ 
,  express  object  of  helping  to  import  these  enemies  of  the  Sea 
Accordingly,  an  arrangement  was  made  with  the  Depart 
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State  whereby  two  of  the  salaried  agents  of  the  Entomological  Di- 
vision were  to  be  sent  to  Australia,  the  one  with  instructions  to 
report  on  and  send  over  the  enemies  of  the  Scale  insect,  the  other  to 
report  to  Mr.  McCoppin,  commissioner  to  the  Melbourne  Exposition, 
on  the  agricultural  features  of  the  exposition,  the  State  Department 
defraying  their  expenses. 

The  results  of  this  undertaking  have  more  than  justified  the  most 
sanguine  anticipations.  Several  of  the  parasites  have  been  intro- 
duced and  acclimated,  while  one  of  the  predaceous  insects  thus 'im- 
ported, viz,  a  lady-bird  ( Vedalia  cardinalis  Mvlsant),  has  increased 
so  enormously  and  is  so  active  an  enemy  of  the  Scale  that  several 
important  orchards  have  already  been  completely  freed  from  the 
pest  by  its  agency,  and  despondency  has  given  way  to  hope  and  con- 
fidence among  California  orange-growers.  The  result  furnishes  a 
most  striking  illustration  of  widespread  benefit  resulting  from  scien- 
tific investigation  and  eflPort.  • 

The  year  has  been  remarkable  for  the  great  prevalence  of  blights, 
both  of  a  fungus  and  insect  nature.    The  most  serious  insect  out- 
break of  the  year  was  the  appearance  in  enormous  numbers  in  the 
^heat-fields  of  Ohio,  Maryland,  Wisconsin,  Michigan,  and  Illinois 
of  the  grain  aphis.    This  insect  remained  in  the  fields  in  injurious 
^lumbers  much  later  than  in  ordinary  seasons,  and  the  result  has 
been  considerable  shrinkage  of  the  crop  in  the  infested  States,    This 
pest  has  been  carefully  studied  and  data  have  been  collected. 

B'or  the  past  few  years  there  has  been  much  complaint  from  the 
orange-growers  of  Florida  of  a  new  pest  in  the  shape  of  a  leaf -mite 
w-liich  causes  an  injurious  shedding  of  the  foliage  in  the  winter,  and 
wliich  has  made  its  appearance  since  the  completion  of  the  special 
investigation  of  the  insect  enemies  of  the  orange.  This  mite  has  been 
the  subject  of  special  investigation  during  the  year. 

Much  time  has  already  been  given  to  the  thorough  investigation  of 

the  horn  fly,  a  pest  to  homed  cattle  newly  imported  from  Europe. 

This  insect  was  first  noticed  in  this  country  rather  more  than  two 

years  ago  in  the  vicinity  of  Philadelphia,  and  has  since  greatly  in- 

f^'^^eed  and  spread  to  the  southward  along  the  Atlantic  States  until 

«  has  now  reached  southern  Virginia.    It  is  a  serious  drawback  to 

^^  stock  and  dairy  interests  of  the  localities  which  it  has  reached, 

1^^  greatly  reducing  the  condition  of  cattle  and  the  yield  of  milk. 

•*  *^e  complete  life  history  has  been  followed  out  and  field  experiments 

^'^e  been  made  which  result  in  establishing  satisfactory  remedies 

^^  preventives. 

The  publication  of  the  report  of  the  investigations  of  the  injury  to 

''^^^  roots  of  peach  and  other  crops  in  Florida  by  swellings  caused  by 

^I'-Vorms  has  been  unavoidably  delayed  on  account  of  matters  con- 

^^ted  with  the  illustrationsjbut  it  has  now  been  published  as  Bulletin 

AG  89 3 
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30  of  this  division,  and  will  doubtless  prove  of  value  not  only  to  hor- 
ticulturists and  fruit-growers  in  the  South,  but  to  gardeners  in  other 
parts  of  the  country,  as  allied  worms  are  found  throughout  our  entire 
territory. 

The  publications  of  the  division  have  also  occupied  a  considerable 
portion  of  the  time  of  the  office  force.  The  periodical  bulletin,  iTisect 
Life,  has  been  issued  regularly  every  month,  and  its  usefulness  and 
popularity  are  shown  by  the  great  demand  for  it.  The  wisdom, 
which  has  never  been  questioned,  of  establishing  this  means  of  com- 
munication with  the  farmers  and  working  entomologists  has  become 
more  and  more  apparent,  and  the  editing  and  oversight  of  its  monthly 
numbers  has  come  to  be  one  of  the  most  important  of  the  Entomolo- 
gist's duties. 

The  Bibliography  of  Economic  Entomology  which  was  ordered  by 
Congress  in  July,  1882,  is  now  nearly  completed.  The  extent  of  the 
work  made  it  advisable  to  pubKsh  it  in  several  parts,  and  Parts  I,  II, 
and  III  are  now  rapidly  going  through  the  press. 

SILK  CXTLTURB. 

The  interest  in  silk  culture  still  remains  unabated.  The  corre- 
spondence in  no  other  division  is  more  widespread  or  in  larger  pro- 
portions, showing  a  conviction  in  the  public  mind  that  success  is 
possible.  There  seems  to  be  no  question  that  the  mulberry  tree  can 
be  grown  and  the  cocoon  produced  economically  in  a  large  area  of 
this  country.  The  fact  that  this  culture  up  to  the  production  of  the 
cocoon  can  be  made  largely  a  household  affair,  and  needs  no  large 
expenditure  of  money,  and  that  the  sums,  small  though  they  be,  real- 
used  from  the  sales  of  cocoons  would  be  a  blessing  to  innumerable 
families,  an  income  added  to  without  in  any  way  interfering  with 
the  regular  occupation  which  provides  daily  support,  leads  me  to 
desire  to  continue  the  work  as  laid  down  by  Congress,  The  real 
question,  however,  is  the  market  for  the  cocoons,  which  need  to  be 
reeled  before  the  silk  is  fit  for  the  spinner.  In  competition  with  the 
hand-reeling  of  other  countries  the  industry  here  would  fail,  as  the 
difference  between  the  cost  of  reeling  here  and  the  cost  there  would 
manifestly  be  deducted  from  the  price  paid  for  the  cocoons,  and  would 
so  reduce  their  market  price  as  to  discourage  the  industry  of  raising 
them. 

The  prime  efEort  of  the  Department  in  this  work  is  properly  in  trying 
to  perfect  an  automatic  reel  that  shall  substitute  machinery  for  manual 
labor  in  reeling.  While  success  in  this  direction  is  not  yet  secured, 
the  prospects  are  sufficiently  favorable  to  make  me  hopeful  of  ultimate 
good  results.  Mr.  Philip  Walker  was  dispatched  to  Paris  a  few 
months  ago  with  instructions  to  study  fully  and  carefully  the  whole 
subject  of  silk-culture,  especially  in  its  relation  to  our  own  efforts. 
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and  with  a  yiew  of  ascertaining  what  progress  and  improvements  are 
being  made  abroad.  He  has  not  yet  returned,  and  beyond  the  usual 
annual  appropriation  for  the  continuance  of  the  work  I  must  refrain 
from  maJcing  specific  recommendations  until  I  have  before  me  the 
results  of  his  investigations. 

CHEMICAL  DIVI8ION. 

The  work  of  the  Chemical  Division  has  been  vigorously  carried  on 
under  disadvantages  and  discomforts  to  which  I  have  heretofore 
alluded.  In  accordance  with  a  law  enacted  at  the  last  session  of  Con* 
gress,  providing  for  an  extension  and  continuation  of  the  investiga- 
tion of  the  adulteration  of  foods^  drugs^  liquors^  etc.,  the  division 
has  oompleted  two  parts  of  Bulletin  No.  13,  consisting  of  Part  4, 
whioh  treats  of  lard  and  its  adulteration,  and  Part  5,  which  treats  of 
baking  powders,  their  manufacture,  .use,  and  chemical  composition. 
In  accordance  with  the  requirements  of  the  act  alluded  to,  I  shall,  in 
due  time,  make  a  separate  report  to  Congress  of  the  operations  of 
this  division  under  the  said  appropriation.  In  addition  to  these  in- 
vestigations very  complete  analyses  have  been  made  of  sorghum  seed 
to  establish  their  value  as  a  cattle-food,  and  investigations  have  also 
been  made  upon  the  seeds  of  calacanthus  growing  wild  in  the  mount- 
ains of  North  Carolina,  and  which  prove  very  poisonous  to  cattle  eat- 
ing them.  From  these  seeds  a  new  alkaloid  has  been  separated  and 
its  properties  described. 

hnportant  investigations  have  been  carried  on  in  the  Chemical 
Division  to  determine  the  influence  of  different  kinds  of  food  upon 
the  composition  of  butter.  These  results  have  proved  of  the  great- 
^  interest,  and  have  shown  that  the  quality  and  composition  of  the 
butter  are  greatly  influenced  by  the  character  of  the  food  used. 

SOBQHUM  AND  BEST  SUGAR. 

Tlie  Chemical  Division  has  also  conducted  during  the  past  year 
^ditional  experiments  looking  to  the  .manufacture  of  sugar  from 
^^*ghum  and  sugar-beets.    Chemical  laboratories  have  been  estab- 
^ted  in  connection  with  the  sorghum  sugar  factories  at  Rio  Grande, 
^-  J.,  Morris ville,  Va.,  Kenner,  La.,  Cedar  Falls,  Iowa;  and  at  the 
following  points  in  Kansas,  namely:  Sterling,  Ness  City,  Conway 
Springs,  Attica,  Medicine  Lodge,  Minneola,   Mead,  Arkalon,  and 
Liberal.    The  results  of  the  season's  work  are  not  yet  fully  collated, 
Wt  a  general  idea  of  them  may  be  expressed.    In  New  Jersey  and 
Virginia  the  late,  wet  spring  and  the  remarkably  wet  summer 
prevented  the  maturity  of  the  cane,  and  thus  prevented  the  success- 
ful manufacture  of  sugar.     The  results  obtained  in  Louisiana  were 
of  a  mixed  character.    In  some  cases  considerable  quantities  of  sugar 
were  made  per  ton  of  cane,  in  one  instance  over  a  hundred  poirndfiy 
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while  in  other  instances  the  results  were  of  a  most  disappointing  char- 
acter. The  results  of  experimental  work  at  Cedar  Falls,  Iowa,  were 
also  of  a  discouraging  nature.  No  sugar  of  any  consequence  wae 
made;  and  it  may  be  stated  that  while  as  far  north  as  Cedar  Falli 
molasses  may  be  made  with  profit,  it  is  probably  too  far  north  to 
permit  of  the  successful  manufacture  of  sugar  from  sorghum. 

The  results  of  the  e3q)eriments  in  Kansas  have  shown  that  in  the 
extreme  western  portion  of  the  State  the  season  proved  too  dry  f oi 
the  production  of  a  crop  of  sorghum  cane  suitable  for  sugar-making. 
On  the  other  hand,  in  the  southern  portion  of  the  State,  west  and 
south  of  Wichita,  fine  crops  of  sorghum  cane  were  produced,  and 
sugar  made  in  such  quantities  as  to  foreshadow  the  financial  succesfi 
of  the  industry  in  those  localities  and  in  places  farther  south.  Th€ 
general  result  of  the  recent  experiments  in  the  manufacture  of  sugai 
from  sorghum  carried  on  by  the  Department  has  determined  the 
localization  of  this  industry,  in  so  far  as  financial  success  is  concerned, 
in  the  region  indicated  above.  If  success  attend  the  sorghum-sugai 
industry  in  the  future,  there  seems  to  be  reasonable  ground  for  be- 
lieving that  in  the  southern  part  of  Central  Kansas  and  in  many 
parts  of  the  Indian  Territory,  where  the  soil  and  climate  are  similar 
to  that  part  of  Kansas  mentioned,  it  may  especially  flourish.  There 
are,  perhaps,  also  other  parts  of  the  United  States  where  similai 
success  could  be  secured,  but  these  have  not  yet  been  pointed  out 

Important  progress  has  also  been  made  during  the  past  year  in  the 
development  of  varieties  of  sorghum  containing  a  higher  content  of 
available  sugar  than  those  heretofore  grown.  These  experiments 
have  been  carried  on  at  Sterling,  Kans.,  and  at  College  Station,  Md. 
Similar  experiments  have  also  been  conducted  in  connection  with 
the  manufacturing  work  at  the  places  mentioned  above.  A  large 
number  of  analyses  have  been  made  during  the  last  year  and  the 
present  season  for  the  purpose  of  selecting  for  planting  the  seed  of 
those  varieties  and  individuals  whose  juices  show  the  highest  percent- 
age of  available  sugar.  The  results  have  gone  far  enough  to  justify  the 
belief  that  by  a  selection  of  this  kind  a  permanent  improvement  can  be 
secured.  It  is  certain  that  should  the  sorghum-sugar  industry  prove 
successful,  the  growth  of  the  seed  will  be  a  separate  business  con- 
trolled by  experts  and  carried  on  under  those  conditions  most  favor- 
able to  the  production  of  the  highest  content  of  sugar.  What  can 
be  accomplished  in  this  line  has  already  been  illustrated  with  the 
sugar-beet,  and  there  is  every  reason  to  believe  that  equally  favora- 
ble results  can  be  secured  with  sorghum. 

In  regard  to  the  beet-sugar  industry,  experiments  have  been  made 
in  various  parts  of  the  United  States  in  the  growth  of  beets  and  in 
the  analyses  thereof.  Many  of  these  analyses  have  been  made  in  the 
Chemical  Division  of  the  Department  at  Washington,  and  show  that 
there  are  many  localities,  especially  in  the  northern  portion  of  the 
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United  States  and  on  the  Pacific  coast,  suitable  to  the  production  of 
a  sugar-beet  rich  in  saccharine  matter.  The  successful  experiments 
in  beet-sugar  manufacture  in  California  have  created  a  great  deal  of 
interest  in  various  parts  of  the  United  States  in  this  industry,  and 
the  Department  has  received  many  inquiries  for  information  on  this 
point.  The  Chemical  Division  is  now  collecting  material  for  a  full 
report  on  the  beet-sugar  industry  in  the  United  States,  which  it  is 
hoped  may  be  published  early  the  coming  winter. 

BOTANICAL  DIVISION. 

Besides  the  general  scientific  work,  which  has  been  extensive,  the 
special  effort  of  the  division  has  been  directed  to  grasses  and  forage 
plants,  and  more  particularly  to  those  adapted  to  the  Southern  States 
and  the  arid  and  semi-arid  regions  of  the  West.  A  grass  station  has 
been  conducted  in  connection  with  the  Mississippi  Agricultural  Ex- 
periment Station  for  that  region  of  the  South,  and  one  is  being  es- 
tablished in  co-operation  with  the  Colorado  Experiment  Station, 
which,  with  the  independent  grass  station  established  last  year  at 
Garden  City,  Kans.,  that  has  been  enlarged  and  more  fully  equipped, 
inaugurates  the  line  of  experiments  contemplated  for  the  arid  region. 
The  results  of  the  year's  work  in  both  regions  have  been  eminently 
satisfactory. 

What  the  Southern  States  need  at  the  present  time,  agriculturally, 
more  than  anything  else,  is  a  productive  grass.  The  desire  is  to 
place  stations  at  two  places  other  than  that  in  Mississippi. 

The  problem  the  Department  is  seeking  to  solve  in  the  arid  region 
is  an  increase  of  forage  on  the  non-irrigable  lands.  There  is  far  less 
need  of  experiments  on  the  irrigable  lands.  What  they  are  capable 
of  producing  is  almost  beyond  computation,  but  the  question  whether 
the  300,000,000  of  acres  and  more  outside  of  possible  irrigation  can 
be  quadrupled  in  forage  possibilities,  is  of  immense  import.  It  is 
believed  that  as  nature  has  selected  the  grasses  growing  there,  a  cul- 
tivation of  the  same  must  promote  their  productiveness  there,  as  it 
does  that  of  other  grasses  elsewhere.  Accordingly  Vild-grass  seeds 
are  being  collected  and  are  to  be  propagated  in  the  station  there.  The 
Department  desires  to  establish,  independently  or  in  connection  with 
the  experiment  stations,  four  more  stations  in  the  West,  so  as  to  cover 
all  Western  conditions. 

The  division  has  issued  during  the  year  Bulletin  No.  8,  entitled 
"A  record  of  soine  of  the  work  of  the  division,  etc.,"  and  has  now  in 
press  a  new  revised  edition  of  the  **  Agricultural  grasses  of  the  United 
States,"  a  very  comprehensive  and  practical  treatise  on  this  impor- 
tant product.  It  has  distributed  to  seven  of  the  Agricultural  Exper- 
iment Stations  each  a  herbarium  of  carefully  mounted  botanical 
specimens  of  grasses  and  species  of  our  native  grasses  as  types,  ma- 
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terial  very  much  needed  at  those  new  stations  for  the  successful  de- 
velopment of  their  work.  It  has  had  agents  in  various  regions  not  yet 
fully  explored,  botanically,  to  collect  specimens  for  our  national  herbsr 
rium,  which  will  enable  us  to  assist  further  the  agricultural  colleges, 
and  also  to  make  exchanges  with  and  contributions  to  various  foreign 
scientific  societies.  I  consider  the  work  of  this  division  as  judi- 
ciously planned,  and  if  continued  on  the  lines  which  I  propose,  it  will 
place  our  botanical  collection  at  the  head,  as  it  should  be,  of  similar 
collections  in  the  country,  if  not  in  the  world. 

During  the  past  summer  the  chief  of  the  division  visited,  by  my 
direction,  Kansas,  Colorado,  New  Mexico,  northwestern  Texas, 
Arizona,  California,  and  Utah,  and  spent  two  months  in  the  investi- 
gation of  the  native  grasses  and  of  the  climatic  conditions  of  the  arid 
districts,  so  as  the  better  to  be  able  to  grapple  with  the  forage  prob- 
lem of  those  States  and  Territoriea 

THE  SBCnON  OF  VBOBTABLB  PATHOLOOT. 

The  work  in  this  section  is  very  important.  It  covers  the  diseases 
of  plants,  their  nature  and  treatment.  During  the  last  growing 
season  agents  were  located  in  New  Jersey,  Delaware,  Virginia,  South 
Carolina,  Mississippi,  Missouri,  Michigan,  Wisconsin,  and  Calif omia 
to  investigate  the  plant  diseases  peculiar  to  those  localities — ^notably 
black-rot,  downy  mildew,  and  anthracnose  of  the  grape,  root-rot  and 
rust  of  cotton^  and  pear  and  apple  diseases.  Special  attention  has 
been  given  to  the  blight  of  the  Le  Conte  pear  in  southern  QeoTgiA, 
and  to  peach  yeUows  in  Maryland,  Delaware,  and  other  States. 
While  successful  treatment  has  not  been  reached  in  the  former  caae^ 
and  the  cause  of  the  latter  is  still  imknown,  very  substantial  prog- 
ress has  been  made  in  both,  and  in  the  latter  there  is  promise  of 
highly  beneficial  developments.  It  is  too  soon  to  predict  as  to  the 
pear-blight,  but  the  hope  is  awakened  that  a  remedy  can  be  found. 

Within  the  last  two  or  three  years  a  most  destructive  disease  of 
the  grape-vine  appeared  in  southern  California,  which  promises,  if 
not  checked,  to  destroy  utterly  the  production  of  grapes  in  that  lo- 
cality. An  agent  of  the  section  was  dispatched  there  last  June  who 
has  instructions  to  remain  on  the  ground  indefinitely  to  study  the 
nature  of  the  disease,  and,  if  possible,  discover  a  remedy. 
.  In  all  these  cases  the  work  has  consisted  largely  of  field  examina- 
tions supplemented  with  microscopic  work.  Thd  latter  has  given 
evidence  that  all  the  diseases,  with  the  exception  of  the  California 
vine  trouble  and  the  peach-yellows,  are  due  to  plant  parasites,  and 
from  the  evidence  now  at  hand  it  is  very  probable  that  even  the  last 
two  are  caused  by  bacteria  which  attack  the  hetilthy  plants  as  well 
as  those  lacking  in  maturity  or  vitality.  Experiments  are  being 
conducted  both  in  the  field  and  in  the  laboratory  to  determine,  how- 
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ever,  the  true  nature  of  these  diseases.  The  immense  losses  censed 
hj  them  justify  the  amplest  expenditures  in  seeking  their  natures 
and  devising  a  remedy. 

DIVI8ION  OF  BCONOMIC  ORNITHOLOGT  AND  MAMMALOGY. 

Two  distinct  lines  of  research  are  carried  on  by  this  division;  one 
devoted  to  the  study  of  certaia  species  or  groups  of  species  which 
are  harmful  or  beneficial  from  a  directly  economic  stand-point,  and 
particularly  from  the  farmer's  point  of  view;  the  other — equally  or 
Qven  more  important — a  study  of  the  fundamental  facts,  principles, 
and  laws  which  underlie  the  present  geographical  distribution  of  life. 
The  primary  object  of  mapping  the  geographical  distribution  of 
tpecies  is  to  fiscertain  the  number,  position,  and  boundaries  of  the 
faonal  and  floral  areas  of  the  United  States,  areas  which  are  fitted  by 
nature  for  the  life  of  certain  associations  of  animals  and  plants,  and 
which,  consequently,  axe  adapted  for  the  growth  of  certain  vegetable 
products  and  for  the  support  of  certain  kinds  or  breeds  of  stock.    The 
results  of  this  study  of  the  natural  life  areas  of  the  country  are  of  the 
utmost  value  to  practical  and  experimental  agriculture,  and  are  so 
intimately  related  to  the  work  of  the  experiment  stations  that  the 
investigations  of  the  latter  can  not  be  fully  utilized  without  a  knowl- 
edge of  the  more  important  facts  which  the  study  of  geographical 
distribution  aflfords.    The  work  of  mapping  the  distribution  of  species 
has  received  as  much  attention  as  the  limited  funds  at  command 
Would  i)ermit.    The  most  important  work  in  this  line  has  been  a  sys- 
tematic biological  exploration  of  an  area  of  about  5,000  square  miles  in 
extent  in  Arizona.    This  exploration  was  conducted  by  Dr.  Merriam, 
Chief  of  the  Division,  assisted  by  Mr.  Vernon  Bailey,  field  agent,  and 
resulted  in  the  discovery  of  many  species  new  to  science,  and  in  the 
acquisition  of  many  facts  of  economic  consequence.    It  was  demon- 
strated that  complete  accord  exists  between  the  distribution  of  ani- 
mals and  plants  covered  by  physiographical  conditions.     The  bound- 
aries of  the  areas  inhabited  by  certain  associations  of  species  of  birds 
and  mammals  and  reptiles  were  found  to  coincide  with  one  another 
and  with  the  boundaries  of  the  areas  inhabited  by  certain  species  of 
plants.    The  knowledge  of  this  fact  emphasizes  the  importance  of 
the  study  of  the  flora  of  a  region  in  connection  with  the  study  of 
its  fauna. 

In  the  first  line  of  work  may  be  noted  the  compilation  and  publi- 
cation of  the  bulletin  on  the  English  sparrow,  a  volume  of  405  oc- 
tavo pageS;  the  demand  for  which  was  so  great  that  thousands  of 
applications  for  it  were  received  in  advance  of  its  publication.  Al- 
though so  short  a  time  has  elapsed  since  its  appearance,  some  of  its 
good  effects  are  visible  already  in  the  successful  efforts  for  the  re- 
striction and  extermination  of  the  sparrow.     The  study  of  the  food 
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of  crows  continues,  and  a  bulletin  will  be  ready  for  distribution  be- 
fore the  close  of  another  year.  A  full  and  copiously  illustrated 
bulletin  on  hawks  and  owls  is  nearly  ready  for  the  printer.  The 
collection  of  stomachs  of  birds  believed  to  affect  agricultural  inter- 
ests now  number  10,675.  More  than  3,000  specimens  of  birds  were 
received  for  identification  between  January  1  and  October  1, 1889. 

DIVISION  OF  MICROSCOF7 

The  work  of  this  division  is  largely  in  the  line  of  original  micro- 
scopical investigation  of  food  stuffs,  including  the  condiments  of 
commerce,  and  in  preparing  microphotographic  illustrations  of  pure 
food  products  and  of  the  adulterants  used  in  them.  The  teas  of 
commerce  have  been  the  subject  of  like  investigation.  It  is  found, 
it  is  claimed,  that  the  leaf  of  the  tea-plant  has  marked  characteris- 
tics not  found  in  any  of  the  plant  leaves  used  for  adulterants.  An 
extended  investigation  has  been  made  relating  to  the  color  re-actions 
of  the  pure  native  olive  oil  from  California,  and  of  its  adulterants, 
such  as  cotton-seed  oil,  oil  of  sesame,  oil  of  poppy  seed,  and  peanut 
oil.    It  is  claimed  that  there  are  very  marked  color  differences. 


I  have  given  much  thought,  since  assuming  my  duties,  to  the  sub- 
ject of  fibers,  a  subject  whose  importance  can  not  be  overestimated, 
and  I  have  found  a  wide-spread  interest  in  the  matter  of  a  promo- 
tion of  the  cultivation  and  manufacture  of  flax,  jute,  and  ramie, 
and  other  textile  fibers.  The  correspondence  of  the  Department  on 
this  subject  has  become  very  large.  In  the  States  of  Indiana,  Illi- 
nois, and  all  the  Northwest,  large  amounts  of  flax  are  raised  for  the 
seed  alone.  The  question  now  is,  can  not  the  fiber  be  utilized  also  ? 
While  the  cultivation  of  jute  and  ramie  can  hardly  be  classed,  as 
yet,  beyond  the  experimental  stage,  enough  has  been  grown  to  jus- 
tify the  belief  that  in  most  of  the  Southern  States  they  can  be  pro- 
duced in  abundance  and  of  good  quality. 

The  question,  therefore,  is  not  so  much  whether  this  coimtry  can 
produce  all  these  fibers  as  whether  the  farmer  can  find  a  market  for 
those  he  may  produce.  The  manual  labor  heretofore  necessary  in 
the  separation  of  the  fiber  from  the  stalk  has,  in  competition  with 
the  cheaper  labor  of  other  countries,  rendered  it  impossible  for  the 
fiber  industry  here  to  maintain  an  economic  standing,  and  our  only 
hope  lies  in  the  invention  of  decorticating  machines  that  shall  take 
the  dry  stalk  or  the  green  one,  as  the  case  may  be,  and  produce  the 
fiber  in  one  or,  at  most,  two  operations  in  a  short  time  with  a  mini- 
mum of  cost  and  without  the  primitive  manual  labor  incident  to  the 
rotting,  breaking,  hatcheling,  pounding,  etc. 
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Within  the  last  five  years  the  mechanical  genius  of  both  conti- 
nents has  been  directed  to  the  invention  of  machinery  to  accom- 
plish these  results.  It  is  daisied  emphatically  that  there  are  one  or 
more  snch  for  the  rendering  of  flax.  Several  machines  and  processes 
for  the  rendering  of  the  ramie  fiber,  which  is  far  more  difficult  than 
that  of  flax,  are  claiming  public  consideration,  but  the  tests  of  their 
efliciency  at  this  date,  as  reported  to  this  Department,  have  not  fully 
demonstrated  their  economic  success.  Still,  there  has  been  such 
substantial  progress  made  in  the  last  five  years  that  we  seem  to  be 
approaching  the  solution  of  the  problem. 

Seeing  the  importance  of  this  subject,  I  have  taken  advantage  of 

the  presence  at  the  Paris  Exposition  of  a  gentleman  versed  in  this 

subject,  and  have  commissioned  him  to  investigate  all  the  fiber 

machines  on  exhibition  there,  to  visit  all  the  flax  and  hemp  growing 

countries  of  Europe,  to  examine  the  flax  machines  in  operation  and 

the  ramie  machines  wherever  tested,  and  to  report  thereon  fully.    I 

am  seeking  for  information  from  every  quarter  likely  to  give  it,  and 

^  do  all  that  can  be  done  to  promote  an  industry  that  will,  if  suc- 

^^Gssful,  save  to  this  country  $20,000,000  annually,  and  which  may 

*^e  the  place  of  raising  of  wheat  and  other  cereals  in  States  where 

^^eir  production  is  not  now  profitable.    I  shall  ask  from  Congress  an 

Appropriation  to  enable  me  to  prosecute  a  more  extended  investiga- 

*^on  of  this  subject. 

'^Oricxtltttral  bzpbriment  stations  and  office  of  bz-' 

feriment  stations. 

As  a  central  agency  for  the  agricultural  experiment  stations  of  the 
>untry  established  by  act  of  Congress  it  is  the  duty  of  the  Depart- 
lent,  through  the  office  of  experiment  stations,  to  indicate  lines  of 
^^^quiry  for  the  stations,  to  promote  the  co-ordination  of  their  work, 
^^  furnish  them  needed  advice  and  assistance,  and  to  collate  and  pub- 
J-ish  the  results  of  their  experiments.    To  this  end  it  conducts  a  large 
^nd  increasing  correspondence  relating  to  the  scientific,  adminis- 
^trative,  and  general  interests  of  the  individual  stations  and  the  en- 
'fc^rprise  as  a  whole.     Its  representatives  visit  stations,  agricultural 
^iolleges,  and  kindred  institutions.     It  collects  statistics  and  other  in- 
formation regarding  agricultural  science;  compiles  results  of  inquiry, 
'past  and  present,  in  this  country  and  in  Europe,  which  are  greatly 
needed  and  earnestly  called  for  by  the  station  workers  and  others  in- 
terested in  agricultural  science,  and  puts  the  result  of  station  work 
in  practical  form  for  general  distribution  in  farmers'  bulletins. 

For  the  ensuyig  year  this  office  needs  means  proportionate  to  the 
pressing"  demand  for  the  enlargement  of  its  work  in  all  the  lines 
iiamed,  including  especially  the  collating  of  fruits  of  experience  and 
making  tliem  available  to  the  stations  and  the  agriculture  of  the 


26  BBPOBT  OF  THE  SEORETAKY  OF  AGBIOUTiTITRE. 

country,  and  the  promotion  of  inquiries  of  general  importance 
connection  with  the  stations  in  different  sections  of  the  land.  'W'ii 
other  lines  of  inquiry  the  study  of  the  far-reaching  problems  relatiij 
to  the  food  and  nutrition  of  domestic  animals  and  of  man,  and  tb 
systematic  investigation  of  our  soils  already  begun,  in  accordarw? 
with  special  provision  by  act  of  Congress,  should  be  undertaken  o^ 
a  broad  and  scientific  basis. 

The  development  of  the  experiment-station  enterprise  in  this  coun- 
try is  a  noteworthy  illustration  of  the  readiness  of  the  American 
people  to  grasp  and  to  utilize  new  and  valuable  ideas.  Beginning 
only  fourteen  years  ago,  it  has  grown  out  to  the  farthest  limits  of 
the  land,  enlisted  the  best  colleges  and  universities  and  the  ablest  in- 
vestigators, and  secured  both  State  and  national  resources  for  its 
maintenance.  It  now  employs  nearly  four  hundred  workers  "to 
promote  agriculture  by  scientific  investigation  and  experiment,"  and 
to  diffuse  as  well  as  increase  the  knowledge  which  improves  farm 
practice  and  elevates  farm  life.  It  has  the  favor  of  a  great  army  oi 
practical  farmers,  to  whom  it  has  already  brought  substantial  bene- 
fits. The  experience  thus  far  gained  evinces  the  wisdom  of  Congress 
in  distributing  the  work  throughout  the  country  where  it  may  be 
adapted  to  the  wants  of  the  various  sections,  and  placing  it  in  con* 
nection  with  institutions  of  learning  which  are,  in  general,  laboring 
faithfully  to  fulfill  the  trust  imposed  upon  them. 

Crudity  and  mistakes  are  here  and  there  apparent.  But  the  gen- 
eral effort  of  the  stations  toward  the  greatest  usefulness,  the  wise 
action  of  the  Association  of  American  Agricultural  Colleges  and  Ex- 
periment Stations,  the  cordial  support  of  the  people,  State  legisla- 
tures and  Congress,  and  the  practical  results  already  obtained,  im- 
ply that  the  National  Government  has  made  no  mistake  in  undertak- 
ing this  enterprise  on  a  larger  scale  than  has  been  attempted  elsewhere 
in  the  world.  At  the  same  time  we  should  remember  that  quality 
more  than  magnitude  decides  the  value  of  every  enterprise,  and  that 
this  one  can  attain  its  highest  success  only  in  proportion  as  the  laws 
which  underlie  the  practice  of  agriculture  are  discovered  and  made 
available  to  the  practical  toilers  of  the  farm. 

FORB8TR7  DIVIBION. 

Only  very  slowly  are  our  people  beginning  to  realize  that  our  nat- 
ural forest  resources,  subjected  to  wasteful  methods  and  unpro- 
tected against  the  ravages  of  fire  and  other  destructive  agencies,  are 
liable  to  deterioration  if  not  exhaustion,  although  capable  by  the  ap* 
plication  of  proper  management  of  yielding  continual  crops  of  valu- 
able material.  Blind  to  the  experience  of  other  nations,  we  musi 
learn  by  experience  at  home  that  the  condition  of  our  water-shedi 
and  river  systems  is,  to  a  large  extent,  influenced  by  a.  condition  oi 
oui*  forest  areas. 
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S^orest  management  under  existing  oircumstanoes  does  not  attract 
priTste  activity,  and  it  would  seem  to  be  the  duty  of  the  Government 
to  assume  a  more  definite  supervision  of  such  forest  areas  as  are  still 
o^wned  by  it,  and  as  occupy  a  position  of  importance  in  the  regula- 
tion of  water-flow  and  of  other  climatic  conditionis. 

The  relations  which  these  forests  bear  to  the  water  conditions  and 
river  systems  of  the  Rocky  Mountain  region  and  to  the  problems  of 
irrigation  in  the  arid  lands  is  a  matter  for  grave  consideration. 

A  further^ractical  work  would  consist  in  experimenting  as  to  the 
possibilities  of  reforesting  the  now  treeless  regions  of  our  country. 

This  division  was  designed  to  serve  as  a  bureau  of  information  in 
i^gard  to  the  forestry  interests  of  the  country.  Its  work  in  the  be- 
ginning was  naturally  tentative,  and  the  information  could  only 
be  of  a  general  character,  having  in  view  primarily  the  creation  of 
a  more  general  interest  in  the  subject.  With  the  growth  of  interest 
in  forestry  and  a  better  understanding  of  its  usefulness  and  desiror 
bility,  the  information  asked  has  become  more  specific,  and  to  sup- 
ply this  better  facilities  are  needed.  We  must  be  able  to  supply  in- 
formation as  to  the  present  extent,  location,  and  condition  of  forest 
trees,  their  present  yield  and  future  promise,  the  progress  of  defor- 
estation by  various  agencies,  the  progress  of  reforestation  by  private 
enterprise,  and  the  bearing  which  these  processes  have  upon  lumber 
supplyiias  well  as  upon  the  country  at  large.  We  are  at  present  with- 
out definite  knowledge  of  the  extent,  location,  and  direct  or  indirect 
value  of  the  forest  property  which  has  remained  in  the  hands  of  the 
General  Government,  much  less  of  the  forest  condition  of  the 
country. 

Statistical  information  of  this  kind  can  be  had  only  by  means  of  a 
thoroughly  organized  canvass,  with  ample  appropriations.  The  di- 
vision has  heretofore  had  to  confine  its  work  mainly  to  supplying 
such  information  as  could  be  gained  by  scientific  studies,  by  obser- 
vation, by  consulting  the  literature,  foreign  and  domestic,  on  the 
subject  with  the  view  of  advancing  our  knowledge  of  forest  manage- 
ment and  forest  planting,  of  the  life  history  of  our  trees  and  of  tiie 
properties  of  their  timber. 

The  biological  studies  and  the  investigations  into  the  technical 
properties  of  our  timbers  have  been  continued,  and  the  publication 
of  some  of  the  monographs  relating  to  the  life  history  of  our  most 
important  conifers  is  contemplated  within  the  year. 

The  relation  of  various  industries  to  forest  supplies  has  been  made 
the  subject  of  inquiry,  especially  that  of  the  cooperage  industry,  and 
the  carriage  and  wagon  manijf acture. 

The  important  question  of  substituting  metal  for  wooden  ties, 
treated  of  in  Bulletin  No.  1  of  this  division,  has  received  additional 
consideration  in  Bulletin  No.  3,  published  this  year  as  a  preliminary 
report  of  an  inquiry  into  the  practicability  of  such  substitution  and 
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the  extent  to  which  it  has  taken  place  in  this  and  foreign  coun- 
tries. 

A  full  report  on  this  subject,  with  additional  information  regard- 
ing the  progress  of  the  naethods  and  application  of  wood  preserving 
processes,  is  in  preparation. 

The  provision  of  the  law  which  calls  for  the  distribution  of  plant 
material  could  be  satisfied  only  in  a  very  limited  way,  in  proportion 
to  the  limited  appropriations. 

The  collection  of  information  naturally  leads  to  the  collection  of 
material  from  which  information  may  be  derived.  Attention  has", 
therefore,  been  given  to  the  establishment  of  a  collection  of  forest 
botanical  specimens,  the  absence  of  which  has  been  along-felt  draw- 
back to  the  work  of  the  division.  In  addition,  a  tolerably  complete 
collection  of  forest-tree  seeds  has  been  gradually  brought  together, 
which  permits  the  control  as  to  kind  of  seeds  purchased  and  pre- 
vents the  danger  of  substitution. 

The  library  of  reference  books  in  forest  literature  of  this  and  other 
countries,  although  by  no  means  complete,  has  also  been  enlarged, 
so  as  to  make  the  facilities  of  the  division  for  the  student  of  forestry, 
in  that  respect  at  least,  what  they  should  be,  the  best  in  the  country. 

The  magnitude  of  our  forestry  interest  is  best  represented  by  the 
statement,  based  upon  the  best  authorities  available,  that  our  pres- 
ent annual  forest  production  amounts  to  $700,000,000,  a  figure  which 
it  seems  likely  could,  by  judicious  management  of  our  present  forest 
area,  be  maintained  if  not  exceeded  without  impairment  of  the  capi- 
tal from  which  it  is  derived. 

DIVISION   OF    GARDENS   AND    GROT7NDS.    HORTICXTLTURXI,    ETC. 

The  duties  of  this  division  consist,  partly,  in  keeping  in  proper 
condition  the  roadways,  walks,  trees,  and  crops  on  the  forty  acres  of 
reservation  known  as  the  Grounds  of  the  Agricultural  Department; 
the  management  and  care  of  the  plants  in  the  conservatories,  propa- 
gating houses,  and  other  glass  structures;  the  introduction,  propa- 
gation, and  culture  of  economic  or  useful  plants,  and  the  distribution 
of  such  plants  in  localities  where  climatic  and  other  conditions  seem 
favorable  to  their  growth. 

The  main  feature  of  interest  in  the  ornamental  portion  of  the 
grounds  is  the  method  employed  in  grouping  trees  and  shrubs.  These 
are  arranged  in  strict  accordance  with  a  botanical  classification,  at 
the  same  time  securing  landscape-gardening  effect. 

The  portion  originally  set  apart  for  put-door  propagation  and  for 
gardening  purposes  has  been  abridged  by  the  erection  of  buildings  to 
accommodate  the  increasing  operations  of  the  Department;  conse- 
quently the  testing  of  new  varieties  of  fruits,  formerly  a  prominent 
feature  in  the  work  of  this  division,  has  been  virtually  abandoned. 
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« 

The  exposed  position  of  the  grounds  also  militates  against  the  accu- 
racy of  such  tests. 

I  would  here  refer  to  the  recommendation  made  elsewhere  in  this 

report  in  regard  to  the  Arlington  estate.    The  work  of  testing  these 

new  varieties  of  fruits  is  too  important  to  have  been  allowed  to  lapse. 

It  ought  to  be  resumed  at  the  earliest  moment  practicable,  and  such 

A  disposition  of  the  300  acres  of  the  Arlington  estate  as  is  elsewhere 

proposed  would  enable  the  Department  to  resume  its  work  under  the 

^ost  favorable  circumstances. 

In  the  propagation  of  plants  intended  for  distribution  a  distinction 
^  xnade  between  those  of  mere  ornamental  value  and  those  that  rep- 
^]^sent  economic  products;  therefore  the  introduction  and  propaga- 
tion of  specialties,  of  plants  which  are  either  new  or  rare,  so  far  as 
^^lates  to  the  value  of  their  products,-  or  older  varieties  which  com- 
^^^nd  themselves  for  particular  purposes  for  which  their  extension  is 
^  kerned  desirable,  are  the  important  considerations  which  govern 
^^erations  in  this  line. 

While  the  requests  for  plants  are  unlimited  as  to  kinds,  the  Depart- 
^^^c^ent  reserves  the  prerogative  of  the  selection  of  such  as  may  be 
apted  to  certain  localities.  In  this  discrimination  the  results  of 
experiment  with  former  introductions  and  distributions  are  duly 
^^onsidered. 

Afl  examples,  the  records  of  the  Department  show  that  the  genus 

lucalyptus,  of  reputed  anti-malarial  value,  can  not  withstand  the 

Cilimates  north  of  latitude  29°.    The  quinine-bearing  Cinchonas  have 

"been  so  far  tried  throughout  the  States  that  localities  where  further 

^%ests  are  wholly  unnecessary  are  now  well  defined.  The  same  tests  have 

T)een  made  with  the  tea  plant,  the  coffee  plant,  with  olives,  Japan 

^persimmons,  pine-apples,  etc.,  so  that  the  climatic  conditions  for  their 

«uccessf ul  culture  are  sufficiently  known  to  guide  the  Department  in 

its  further  distributions  of  these  plants. 

As  a  main  purpose  of  the  Department  is  that  of  introducing,  or  as- 
sisting the  introduction,  of  new  or  but  little  known  useful  plants,  it 
will  have  served  this  purpose  when  these,  plants  have  either  merited 
the  attention  of  cultivators  or  have  proved  to  be  failures;  in  the  former 
case  their  further  propagation  is  taken  up  by  commercial  growers, 
who  can  supply  all  demands,  so  tha*  the  services  of  the  Department 
are  no  longer  important  in  that  particular  plant,  and  its  means  can 
be  directed  and  employed  for  other  purposes  of  a  similar  character. 
Urgent  demands  are  constantly  received  from  residents  of  the 
warmer  climates  of  this  country  for  all  kinds  of  tropical  plants,  many 
of  which,  even  if  a  suitable  qjimate  is  found  for  their  growth,  can 
only  be  classed  as  ornamental  plants;  but  useful  plants  of  this  nature, 
such  as  the  vanilla,  the  chocolate,  and  others  of  similar  habits  and 
value,  are  distributed  to  some  extent  for  trial;  but  the  portion  of  this 
country,  if  any,  suited  to  these  is  very  limited  indeed. 
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8BED  DIVISION. 

The  distribution  of  seeds  to  experiment  stations  and  agricnltnra] 
colleges  has  now  become  an  important  part  of  the  work  of  this  division, 
and  the  wisdom  of  this  course  is  so  apparent  that  the  policy  of  placing 
seeds  of  new  and  presumably  valuable  plants  at  the  disposal  of  the 
officers  of  these  institutions  will  be  sedulously  adhered  to.  Prom 
them  the  Department  may  reasonably  anticipate  getting  such  reports, 
including  such  data  as  the  date  of  sowing  or  planting,  the  time  ol 
maturing  and  harvesting,  the  quantity  of  seed  planted,  the  amount 
and  quality  of  the  product,  the  character  of  the  soil  and  climate,  ac 
will  enable  the  Department  to  arrive  at  reasonable,  conclusions  as  tc 
the  relative  value  of  seeds  so  furnished,  so  that  we  may  then  be  more 
certain  of  furnishing  to  our  farmers  in  the  various  sections  repre- 
sented by  these  institutions  the  seeds  best  adapted  to  their  wants  and 
most  certain  to  insure  them  good  returns. 

With  a  view  to  securing  the  best  seeds,  I  have  made  a  departure 
from  the  methods  heretofore  in  vogue  by  engaging  the  services  of  a 
special  agent,  whose  whole  duty  it  is  to  visit,  personally,  diflEerenI 
sections  of  the  country  and  inspect,  as  far  as  possible,  the  product  ol 
seeds  offered  to  the  Department,  and  to  look  up  such  as  seem  to  possess 
specially  desirable  characteristics.  The  work  done  in  this  line  hag 
more  than  justified  the  expediency  of  undertaking  it.  The  results 
which  may  be  secured  by  wise  dissemination  of  seeds  are  of  greal 
value.  By  the  substitution  of  superior  varieties  for  such  as  hav€ 
become  deteriorated  or  diseased,  and  by  the  introduction  of  the  seeds 
of  new  plants,  through  the  cultivation  of  which  the  resources  and 
wealth  of  our  people  may  be  largely  increased,  the  producers  of  this 
country  can  not  fail  to  reap  very  great  benefits. 

The  distribution  of  seeds  during  the  present  administration  has,  oi 
course,  not  been  very  extensive,  as  this  covers  the  season  of  leas< 
activity  in  such  work;  but  the  distribution  of  winter  wheat  has  this 
year  been  greatly  increased,  and  has  attained  that  place  in  the  fuU 
distribution  which  its  evident  importance  warrants.  I  wish  here  tc 
emphasize  the  necessity  of  close  observation  of  the  products  of  those 
countries  which  compete  with  ours  in  the  cereal  markets  of  the  world, 
and  of  procuring  from  time  to  time  for  experiment  and  analysis  in 
this  country  the  seeds  of  such  varieties  grown  abroad  as  seem  to  have 
specially  desirable  qualities.  The  vast  extent  of  this  country,  with 
its  great  varieties  of  soil  and  climate,  justifies  the  belief  that  there 
is  no  cereal  grown  abroad  which  can  not  be  equally  well  grown,  and 
indeed  improved,  in  some  sections  of 'this  country.  In  pursuance  oi 
this  consideration,  I  have  caused  to  be  purchased  a  suitable  quantity 
of  five  superior  grades  of  wheat  grown  on  the  shores  of  the  Mediter- 
ranean, which  will  be  carefully  tested  and  judiciously  distributed 
with  due  reference  to  conditions  of  growth. 
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In  this  connection  I  may  state  that  espeoial  care  is  being  taken  to 
discriminate  in  the  distribution  of  all  seeds  according  to  the  varying 
conditions  of  soil  and  climate.    In  the  face  of  increasing  competition, 
it  becomes  necessary  that  we  should,  in  addition  to  advantages 
afforded  us  by  cheap  lands  and  facilities  for  transportation,  strenu- 
ously guard  that  guaranteed  to  us  by  the  superior  excellence  of  our 
products  to  those  grown  elsewhere.    This  can  only  be  done  by  con- 
stantly seeking  out  the  best  that  there  is,  and  securing  its  disseminor 
tion  in  sections  of  this  country  where  it  can  best  be  grown.    This 
^cellence  must  moreover  be  made  so  apparent  as  to  be  undisputed. 
The  time  has  come  for  chemical  analysis  to  aid  in  determining  the 
^Utive  value  of  cereals  whose  merits  on  the  market  have  hitherto 
^^n  usually  determined  simply  by  the  eye,  and  for  this  reason  I  trust 
^e  Chemical  Division  may  be  so  liberally  equipped  as  to  enable  this 
*^^partment  to  carry  out  a  careful  comparison  between  home-grown 
^^id  foreign  grains,  proving  conclusively,  as  I  believe  such  a  test  will, 
5^6  superiority  of  our  cereals  for  milling  purposes  over  those  grown 
^^  competing  countries. 

The  employment  of  a  competent  expert  is  contemplated  in  order 
^iiat  this  Department  may  be  enabled  to  exercise,  in  reference  to 
^^^reals,  the  same  duty  as  to  inspection  and  nomenclature  of  different 
^^^arieties  which  has  been  so  efficiently  performed  in  the  botanical  and 

^^mological  divisions  in  regard  to  grasses  and  fodder,  plants  and 
bruits. 

In  view  of  the  growing  tendency  in  the  South  to  increase  its  grass 
;j)roducts,  a  tendency  which  should  be  fostered  by  the  Government, 
3  have  ordered  a  supply  of  Bermuda  grass  for  distribution  through- 
out the  Southern  States.    The  advantages  of  this  grass  for  our  south- 
ern latitudes  are  manifest  and  generally  recognized,  but  being  a  very 
spare  seeder,  and  the  imported  seed  not  always  to  be  had  and  quite 
expensive,  its  cultivation  on  a  large  scale  h|is  not  been  feasible.    I 
trust  to  be  able  to^otmteract  these  disadvantages  by  a  liberal  distri- 
bution, as  it  spreads  rapidly  by  its  rooting  stems  when  once  intro- 
duced, and  will  prove  a  vsJuable  permanent  pasture  south  of  36° 
north  latitude. 

DIVISION  OF  POMOLOGY. 

Two  important  trips  of  investigation  have  been  made  during  the 
present  year.  The  pomologist  personally  visited  the  State  of  Florida 
during  the  earlier  months  of  the  year  that  he  might  have  a  thorough 
and  personal  knowledge  of  the  peculiar  conditions  existing  there,  and 
to  see  the  citrus  and  other  fruits  in  the  orchard. 

One  of  the  regular  employes  of  the  division  was  sent,  in  company 
with  a  special  agent  of  national  reputation,  as  an  expert  scien- 
tific pomologist,  on  an  extended  tour  of  investigation  through 
the  regions  from  Texas  and  Wisconsin  to  the  Pacific  coast.    Much 
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valuable  information  and  a  large  collection  of  specimens  of  the  wild 
fruits  were  secured.  It  is  expected  that  this  will  materially  add  to 
the  ability  of  this  Department  in  assisting  in  the  solution  of  the 
question  as  to  what  will  be  done  with  the  arid  regions. 

The  knowledge  of  those  fruits  which  do  or  do  not  grow  naturally 
in  the  unsettled  portions  of  our  country  will  in  a  measure  indicate 
those  of  our  cultivated  kinds  that  may  be  exi)ected  to  succeed  or  fail 
in  those  localities. 

More  than  five  hundred  packages  of  fruit  have  been  received  within 
the  year,  and  most  of  them  were  sent  for  the  purpose  of  identifica- 
tion. 

This  is  a  matter  that  requires  the  most  expert  knowledge  carefully 
used,  for  the  variations  of  climate  often  so  change  the  size,  color, 
flavor,  and  season  of  ripening,  as  to  deceive  even  the  most  exi)erienced. 
However,  with  very  few  exceptions  satisfactory  conclusions  have 
been  reached. 

It  is  often  important,  indeed  essential,  that  the  name  of  a  fruit  be 
known  by  the  nurseryman  or  grower,  for  it  would  not  be  possible 
otherwise  to  intelligently  propagate  and  distribute  the  trees  or  plants, 
or  to  cultivate  and  market  the  fruit  to  the  best  advantage. 

It  is  the  constant  aim  of  this  division  to  keep  fully  posted  as  to  all 
new  fruits,  whether  good  or  bad,  and  to  embody  in  the  annual  and 
special  reports  a  statement  as  to  the  real  value  of  each.  Almost  daily 
the  pomologist  is  called  upon  to  pass  opinion  as  to  the  merits  of  new 
varieties,  and  the  greatest  caution  has  to  be  exercised  in  the  expres- 
sion of  such  opinion. 

Whenever  it  is  possible  to  obtain  new  fruits  that  promise  well  they 
are  distributed  where  they  are  most  likely  to  succeed  best.  The  di- 
vision co-operates  with  the  State  Experiment  Stations  in  this  regard, 
and  with  private  experimenters  of  Mgh  repute. 

Quite  recently  the  first  lot  of  named  varieties  of  cocoanuts  ever 
introduced  into  this  country  was  imported  from  the  Philippine  Isl- 
ands by  this  division.  Several  other  fruits  have  been  introduced 
from  Europe,  India,  and  Japan,  and  arrangements  have  been  made 
for  procuring  a  number  more. 

THE   FOLDZNGhROOM. 

The  increase  of  labor  in  the  Folding  Division  for  the  past  few 
years  has  been  very  great.  Looking  back  to  the  records  of  the  De- 
partment prior  to  1881,  I  find  that  the  work  in  this  division  was  so 
light  and  comparatively  unimportant  as  to  not  even  be  made  the 
subject  of  a  separate  reference  in  the  Commissioner's  annual  report. 
To  go  back  to  the  date  when  it  first  assumed  dimensions  which 
seemed  to  call  for  such  special  distinction  (1881),  I  find  that,  includ- 
ing the  special  and  miscellaneous  reports,  the  total  number  mailed 
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in  that  year  by  this  division  was  259,000.  Referring  to  the  list  of 
publications  issued  during  the  current  year,  I  find  that  it  has  attained 
for  the  past  nine  months  the  very  large  number  of  469,100.  In 
addition,  there  is  a  very  large  amount  of  miscellaneous  work,  the 
increase  in  which  has  been  even  greater  than  in  the  number  of  re- 
ports mailed.  In  addition  to  this  total  of  publications  received  of 
469,100,  there  were  also  written  franks  and  letters  to  the  number  of 
801,500;  advance  sheets  for  the  press,  folded  and  directed,  60,000; 
packages  of  envelopes  and  paper  sent  to  correspondents,  10,630,  and 
return  postal-cards  mailed  to  the  number  of  20,000. 

All  this  great  increase  of  work  has  had  to  be  performed  with  little 
or  no  increase  in  clerical  force  since  the  date  mentioned,  and  with  no 
additional  facilities,  and  I  can  not  insist  too  strongly  upon  the  ne- 
cessity of  providing  this  division  with  such  force  and  equipment  as 
vill  enable  it  to  do  the  work  assigned  to  it  promptly  and  efficiently. 
It  is  as  objectionable  as  it  is  short-sighted  that  after  expending  a 
vast  amount  of  time  and  labor  in  the  preparation  of  important  docu- 
ments the  Department  should,  for  want  of  adequate  means,  be 
hampered  in  its  eflForts  to  lay  them  before  the  people  who  need  them. 

I  append  a  list  of  the  publications  issued  from  this  Department 
i^iring  the  current  year,  with  the  number  of  each  published  and 
distributed: 
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'^stiedand  distributed  from  January  1, 1889,  to  October  81, 1889  (nine  months). 

^^i^iual  Report,  1888 80,000 

o^^ifitical  reports: 

Monthly  reports,  new  series,  Nos.  59  to  67,  inclusive,  19,000 

of  each 171,000 

.Album  of  agricultural  statistics 10, 000 

181, 000 

^^i^jiical  Division: 

Bulletins  Nos.  8,  9,  and  10,  5,000  each 15, 000 

Special  bulletin  on  the  agricultural  grasses  of  the  United  States      10, 000 

35,000 

S^^^on  of  Vegetable  Pathology: 

Nos.  1,  2,  and  8  of  the  Journal  of  Mycology 4, 100 

Circular  No.  8,  pear-leaf  blight,  and  apple  powdery  mildew. .        5, 000 
Special  reports  on  peach  blight  and  potato  rot 2, 000 

11,100 

Chemical  Division: 

Bolletin  No.  13,  parts  4  and  5,  10,000  each 20,000 

Bulletins  Nob.  20  and  21,  10,000  each 20,000 

.   Bulletins  Nos,  22  and  23,  5,000  each 10,000 

50,000 

Entomological  Division: 

Insect  life,  Nos.  7  to  12,  inclusive,  of  Vol.  I,  5,000  each 80, 000 

Insect  Life,  Nos.  1  to  4  of  Vol.  II,  5,000  each 20, 000 

50,000 
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Forestry  Division: 

BulletinNo.8 s 10,000 

'j 

Bureau  of  Animal  Industry: 

Beport  on  hog  cholera 10, 000 

Beport  of  U.  S.  Board  of  Inquiry  conoeming  epizootic  diseases 
of  swine 6,000* 

15,000 

Ornithological  Division: 

Beport  of  ornithologist 2,000 

Bulletin  No.  1,  English  sparrow 19,000 

17,000 

Office  of  Ebcperiment  Stations: 

Bulletins  Nos.  1  and  Si,  5,000  each 10,000 

Bulletin  No.  8 10,000 

Miscellaneous  Bulletin  No.  1 5, 000 

Farmers'  Bulletin 50,000 

Special  Circular  No.  7 5, 000  . 

80,00i^-' 

Total 469,1 


An  essential  to  efficient  work  is  a  well-selected  and  well-stocked.^ 
library,  which  shall  cover  all  the  lines  of  inquiry  of  agriculture  ani 
agricultural  science.  It  is  useless  to  attempt  to  do  first-class  work 
that  shall  pass  the  scrutiny  of  the  sharpest  criticisms  without  having 
at  hand  what  has  been  done  and  said  in  the  past  and  what  is  con- 
stantly coming  in  from  a  prolific  press.'  Our  library,  of  something 
like  20,000  volumes  only,  is  specially  weak  in  the  Government  pub- 
lications, some  of  which  are  of  rare  merit;  in  the  agricultural  reports 
of  the  several  States,  for  which  there  is  a  great  demand;  in  general 
agriculture,  without  which  no  one  can  well  treat  agriculture  histori- 
cally; in  foreign  agricultural  reports  and  publications,  without  which 
in  these  times  of  cosmopolitan  thought  and  work  no  such  library  as 
ours  is  properly  equipped,  and  in  several  lines  specially  needed  by  the 
respective  divisions  of  the  Department.  All  the  divisions  need 
strengthening.  The  library  has  but  a  fugitive  volume  or  two  of  any 
herd  book,  and  is  so  woefully  lacking  in  many  lines  that  I  refrain 
from  further  specifying. 

In  the  change  of  the  library  from  the  old  room,  which  was  so  small 
as  to  compel  a  suspension  in  a  measure  of  the  collection  of  more  books 
and  the  rejection  of  the  Government  publications,  to  ampler  quar- 
ters, it  was,  for  want  of  help,  badly  disarranged,  so  that  what  we 
had  was  so  difficult  to  find  that  it  was  almost  a  bar  to  any  attempt 
to  make  a  comprehensive  study  of  any  topic.  A  special  effort  has 
been  made  to  re-arrange  and  reclassify  it,  and  we  now  hope  for  a 
more  satisfactory  use  of  what  we  h<ave,  and  for  an  appropriation  suffi- 
cient to  fill  up  the  gaps  and  place  it  on  a  proper  footing. 
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TUil  MUBiSUM. 

I  am  making  an  effort  to  place  the  Museum  on  a  broader  basis,  not 
80  much  in  the  line  of  curiosities,  which  will  not  be  ignored,  as  in 
the  exhibit  of  the  agricultural  products  of  this  and  other  lands.    I 
-      am  also  endeavoring  to  procure  samples  of  the  four  hundred  and 
more  supposed  vaiieties  of  wheat  grown  in  this  country;  likewise  of 
all  the  varieties  of  dorn,  oats,  and  other  cereals.    With  the  collec- 
tion of  such  an  exhibit  must  be  associated  an  expert,  who  shall,  as 
^7it  f     elsewhere  stated,  be  able  to  detect  synoixyms,  and  who  shall  be  com- 
petent to  pass  judgment  upon  the  changes  marking  the  growth  of 
the  same  variety  in  different  latitudes  and  iinder  different  conditions 
of  soil  and  climate.     The  importance  of  having  a  standard  for  the 
Qaming  of  the  varieties  is  becoming  more  and  more  apparent.    This 
^  true  likewise  in  relation  to  fruits.    The  new  varieties  now  being 
^o  rapidly  developed  by  the  horticulturists  of  the  country  will  soon 
^^amp  their  nomenclature  unless  some  place  for  scientific  classifica- 
tion be  provided,  and  it  is  suggested  that  the  proper  place  is  in  our 
Museum,  which  should  become  the  great  agricultural  niuseum  of  the 
^^c^untry. 

The  Museum  is  now  specially  strong  in  native  woods,  and  has  a 
^^ir  exhibit  of  wools  and  textile  fibers.  The  latter  should  be  largely 
^^^tended.  The  fateics  from  agricultural  products  should  have  a 
^^uch  larger  display,  and  models  or  drawings  of  agricultural  ixnple- 
^^ents,  both  ancient  and  modern,  should  find  a  place  in  it.  In  short, 
Museum  should  at  the  same  time  be  an  instructive  object-lesson 
the  agricultural  products  and  possibilities  of  the  country,  and 
^^ould  be  a  standard  for  accurate  knowledge  and  for  practical  and 
^^entifio  reference. 

AMERICAN  AGRICXTLTtrRS  AT  TfitB  PARIS  3B2CPOBITXON. 

It  must  be  gratifying  to  all  American  citizens  to  note  the  tribute 
"paid  to  the  excellence  of  our  American  agricultural  products  at  the 
recent  Paris  Exposition.  The  late  date  at  which  the  appropriation 
was  made  available  for  the  work  assigned  to  this  Department  was  a 
serious  drawback,  but  in  spite  of  this  fact  the  high  place  of  American 
agriculture  in  the  estimation  of  eminent  foreign  authorities  is  attested 
by  the  liberal  share  of  awards  conferred  at  Paris  upon  the  United 
States  agricultural  exhibit.  The  thanks  of  the  Department  are  due 
to  those  public-spirited  citizens  who  cheerfully  contributed  in  re- 
sponse to  its  invitation  towards  this  exhibit. 

OORBB8POXn>BNGB. 

The  growing  appreciation  of  the  Department  among  the  people  has 
no  better  index  than  the  increasing  number  of  letters  received*  All 
the  divisions  are  nearly  overwhelmed  with  the  correspondence  re- 
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Baent  of  the  agricultural  colleges  and  experiment  stations,  should 
put  it  in  the  power  of  the  Department  of  Agriculture  to  foster  and 
encourage  ihe  work  of  the  institutes  in  the  variotis  States  and  Ter- 
ritories, The  institutes  have  been  justly  designated  the  farmers' 
colleges.  '  No  truer  title  was  ever  conferred.  I  will  only  add  that 
the  strongest  lever  to  raise  and  uphold  the  work  of  superior  agricult- 
ural education  repres^ited  by  our  system  of  agricultural  colleges 
and  experiment  stations  is  to  be  found  in  this  institute  and  kindred 
work. 

BXTBBAU  OF  ANIMAL  INDUSTRT 

The  work  of  the  bureau  in  the  control  and  eradication  of  contagions 
pleuro-pneumonia  has  been  vigorous,  and  I  am  happy  to  state  suc- 
cessfully prosecuted.  Thanks  to  these  vigorous  measures,  the  con- 
tagion has  not  spread  to  any  new  districts,  and  the  infected  territory 
has  been  so  steadily  reduced  in  extent  that  it  is  now  entirely  confined 
to  the  following  mentioned  States.  In  New  York  the  disease  has 
been  eradicated  from  Orange  and  New  York  Counties,  and  to-day  is 
only  found  in  Kings  and  Queens  Counties,  and  is  there  much  less 
prevalent  than  it  was  a  year  ago.  The  reports  from  New  Jersey 
indicate  that  the  disease  has  been  practically  stamped  out,  and  there 
is  every  reason  to  believe  that  a  few  months  of  supervision  will  re- 
move the  last  trace  of  the  contagion.  Only  two  small  outbreaks 
have  been  reported  from  Pehnsylvahia  within  the  past  year.  The 
first  was  effectually  stamped  out  and  measures  promptly  taken  on 
receipt  of  the  report  of  the  second  by  the  State  veterinarian,  and  the 
slaughter  of  two  affected  animals  seems  to  have  removed  all  appre- 
hension of  further  danger.  But  three  affected  herds  have  been  found 
in  Maryland  the  past  six  months,  and  there  seems  to  be  no  likelihood 
of  further  trouble  there.  My  intention  is  to  maintain  a  suflEicient 
force  of  inspectors  in  each  of  these  States  to  establish  a  strict  super- 
vision of  cattle  for  three  or  four  months  after  the  last  appearance 
of  the  disease,  thus  insuring  against  any  subsequent  development  of 
it.  It  is  gratifying  to  recall  that  the  effectual  measures  taken  by 
this  Department  have  almost  entirely  prevented  the  periodical  rumors 
and  subsequent  panics  among  those  engaged  in  the  cattle  trade  which 
a  few  years  ago  were  so  frequent  and  so  disastrous  to  the  cattle 
industry. 

The  number  of  cattle  purchased  for  slaughter  from  July  1, 1888,  to 
June  30,  1889,  in  order  to  secure  the  eradication  of  the  plague,  has 
been:  In  New  York,  1,460  diseased,  3,011  exposed;  in  New  Jersey, 
265  diseased  and  880  exposed;  in  Pennsylvania,  15  diseased,  68  ex- 
posed; and  in  Maryland,  217  diseased,  624  exposed. 

The  number  purchased  per  month  gradually  decreased  until  it  be- 
came much  less  than  during  corresponding  periods  of  the  preceding 
year.    The  total  number  of  cattle  found  affected  during  the  last- 
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mentioned  period  with  pleuro-pneumonia  on  po^^-Tnorfem  examination 
was;  In  New  York,  1,561;  in  New  Jersey,  302;  in  Pennsylvania,  29; 
k  Maryland,  242;  a  total  of  2,134.  Reports  received  since  June  30, 
1889,  indicate,  as  I  have  said,  that  the  vigorous  measures  adopted 
iave  proved  very  eflEeotual,  and  justify  the  most  sanguine  hopes  in 
I'Bgard  to  the  present  control  and  proximate  complete  eradication  oi 
^e  disease. 

The  large  number  of  cases  of  the  malignant  disease  disseminated 

*>y  Southern  cattle,  known  as  Texas  or  splenetic  fever,  led  me  to 

^ake  regulations  requiring  special  pens  to  be  set  apart  in  the  lead- 

5^g stock-yards  for  the  dangerous  cattle;  also  providing  for  the  clean- 

'^ttg  and  disinfection  of  the  cars  which  had  transported  them.    This 

*^«3  greatly  reduced  the  losses,  and  when  the  regulations  are  perfected 

*^d  thoroughly  carried  out  the  disease  should  be  almost  entirely  pre- 

"^"^nted.    With  this  malady  the  infection  is  generally  spread  through 

"fclxe  channels  of  interstate  commerce,  and  for  that  reason  can  only  be 

^:ffectually  controlled  by  the  Federal  Government.    For  the  proteo- 

"tion  of  our  citizens  who  purchase  cattle  in  the  great  markets  of  the 

Ciountry,  no  less  than  for  the  reputation  of  the  dressed  beef  which 

l^as  become  such  an  important  factor  in  our  domestic  and  foreign 

tirade,  the  legislation  relating  to  this  subject  should  be  ample  and 

dearly  defined. 

MEAT  INSPECTION. 

Rumors  of  cattle  diseases  in  this  country  having  little  foundation, 
if  any,  in  fact,  continue  to  be  widely  circulated  in  foreign  countries 
to  the  great  injury  of  our  cattle  trade.  The  existence  of  a  demand 
for  our  surplus  meat  products  in  those  countries  is  nevertheless 
plainly  evident,  and  it  is  in  the  highest  degree  desirable  that  the 
Qovemment  of  this  country  should  adopt  all  means  in  its  power  to 
secure  for  our  producers  every  opportunity  to  compete  on  fair  terms 
in  the  markets  of  the  world  for  the  disposal  of  their  surplus  produc- 
tion. I  would  therefore  insist  most  strongly  upon  the  necessity  of 
such  a  national  inspection  of  cattle  at  the  time  of  slaughter  as  would 
not  only  secure  the  condemnation  of  carcasses  unfit  for  food,  if  there 
be  any,  and  guaranty  the  accepted  product  as  untainted  by  disease, 
but  which  should  enable  the  national  authorities  to  promptly  dis- 
cover any  cattle-disease  centers,  thus  putting  it  in  the  power  of  the 
Department  to  take  immediate  steps  for  its  control  and  eradication. 

While  earnestly  repudiating  the  captious  objections  made  on  the 
part  of  foreign  authorities  to  the  wholesomeness  of  our  meat  prod- 
ucts, still,  as  long  as  we  neglect  to  take  the  precautions  universally 
adopted  by  the  governments  of  those  countries  in  which  we  seek  a 
market  for  these  products,  and  leave  it  to  the  officials  of  other  coun- 
tries to  inspect  our  live  cattle  or  our  meats,  it  is  impossible  for  us 
to  present  as  forcible  arguments  as  we  could  otherwise  do  against 
restrictions  on  otir  trade,  these  foreign  governments  claiming,  with 
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Bome  show  of  reasoti,  that  they  have  better  opportunities  for  learning 
of  disease  among  American  cattle  than  are  enjoyed  by  the  American^ 
Government  itself.  It  is  time  to  put  a  stop  to  this  anomalous  condi— 
tion,  and  I  therefore  earnestly  recommend  such  an  amendment  t(^ 
the  law  under  which  the  bureau  is  at  present  organissed  as  will  pro— 
vide  for  such  official  national  inspection  as  shall  guaranty  the  fit — 
ness  of  our  meat  products  for  food  consumption  under  the  seal  of  th^ 
United  States  Government. 

In  connection  with  such  amendment,  I  would  also  suggest  that  i1^ 
be  made  adequate  to  cover  such  an  observation  in,  and  supervision^ 
of,  the  great  meat  markets  of  this  country  as  will  permit  this  Depart- 
ment to  supply  to  the  stock-raisers  of  this  country  reliable  informa- 
tion as  to  the  character  of  stock  commanding  the  highest  prices.    E 
conceive  it  to  be  of  the  greatest  practical  value  to  stock-raisers  and» 
f ai:mers  to  know  definitely  what  are  the  precise  attributes  which  pro- 
cure a  price  for  certain  kinds  of  stock  far  above  the  average,  and> 
whether  the  effect  of  such  characteristics  as  weight,  age,  and  qual- 
ity, etc.,  upon  the  price,  vary  with  different  seasons  of  the  year.    Iiu 
a  word,  I  desire  that  the  Bureau  of  Animal  Industry  be  enabled  tO' 
supply  to  the  farmers  such  information  relating  to  their  industry  as 
it  is  impossible  for  them  to  obtain  by  their  own  unaided  efforts. 

The  investigations  of  the  bureau  have  been  the  means  of  determin- 
ing the  nature  and  proper  treatment  of  many  outbreaks  of  disease 
among  our  domesticated  animals  which  would  otherwise  have  ex- 
cited great  alarm  and  led  to  heavy  losses.  The  scientific  researches, 
though  they  have  accomplished  much,  are  not  yet  by  any  means 
complete,  and  should  be  continued  and  extended  till  the  field  is 
thoroughly  covered.  The  laboratory  facilities  of  the  Department 
are  utterly  inadequate  for  conducting  this  work  according  to  the  ex- 
acting requirements  of  modern  science.  Some  diseases  are  commu- 
nicable to  mankind  and  can  not  be  investigated  because  the  labora- 
tories are  not  sufficiently  isolated  from  the  remainder  of  the  building, 
where  many  persons  are  employed. 

DISEASE  EXPERIMENT  STATION. 

The  experimental  station  now  established  on  rented  ground  re- 
quires enlargement  and  extension  and  all  the  facilities  that  science 
can  provide  for  the  effectual  prosecution  of  this  most  important  work, 
which  means  the  saving  of  many  millions  of  dollars  annually  to  the 
producers  of  this  country.  I  would  propose,  therefore,  that  300  acres 
of  the  Arlington  estate  should  be  set  aside  for  the  use  of  this  De- 
partment. This  land  is  now  unemployed,  and  being  the  property  of 
the  Government  should  be  made  available  without  further  expense 
than  that  of  removing  to  it  the  plant  and  equipment  of  the  present 
station.  I  wish  to  earnestly  insist  upon  the  fact  that  foreign  coun- 
tries furnishing  the  most  formidable  competition  in  the  markets  of 
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^  i      the  world  to  our  American  producers  have  adopted  the  most  approved 
*^  ■      means  wliich  science  affords  to  secure  for  their  products  an  immunity 
which  will  procure  for  them  the  confidence  of  purchasers  the  world 
over.    In  work  of  this  kind  the  United  States  Government  must  not 
be  behind  any  other;  indeed,  in  view  of  the  importance  of  the  inter- 
ests involved,  and  American  determination  to  be  ever  in  the  van, 
this  country  ought  to  lead  all  others  in  the  prosecution  of  the  work 
I  liave  indicated. 

To  meet  the  many  demands  for  more  information  in  regard  to  an- 
imal diseases,  a  series  of  works  are  now  in  preparation  giving  a  sys- 
tematic statement  of  the  current  knowledge  on  the  subject,  prepared 
iix  popular  form.    Such  publications,  if  properly  revised  and  re-is- 
sued from  time  to  time,  so  that  they  may  give  the  latest  attainable 
iii:f  ormation,  will  be  of  permanent  and  increasing  value. 

In  addition  to  its  other  duties,  the  bureau  has  had  charge  of  the 

^Txarantine  stations  of  the  country.    I  have  made  certain  needed  im- 

pxx>vements  at  some  of  the  stations  in  order  to  better  provide  for  the 

<5oinfort  and  care  of  imported  cattle  while  in  quarantine.    The  sta- 

ns  have  been  successfully  maintained  and  no  case  of  disease  has 

n  introduced  into  the  country  during  the  year. 

The  work  of  the  bureau  as  a  whole  has  been  of  great  value,  but  it 

l)een  too  restricted  in  its  nature,  and  it  should  be  extended  so  that 

1  the  different  branches  of  the  animal  industry  wotdd  be  properly 

*^*'^presented  in  the  investigations;  and  this  naturally  leads  me  to  a 

^^^Dnsideration  of 

THE  DAIRY  INTERESTS. 

The  dairy  interest  is  attaining  very  large  prominence  in  American 
griculture.    Between  1850  and  1880  the  census  aggregates  of  cows 
farms  increased  from  6,000,000  to  12,000,000,  and  the  last  estimates 
this  Department  exceeded  16,000,000,  including  those  in  towns  or 
""Villages,  and  the  grand  aggregate  must  exceed  16,000,000.    The  last 
Census  reported  a  butter  product  of  806,682,071  pounds.     It  was  not 
Xess  than  900,000,000  pounds,  inclusive  of  cows  not  on  farms.     If  the 
^crease  has  been  equal  to  the  increment  of  population,  the  present  ag- 
gregate can  not  be  much  less  than  1,300,000,000  pounds.     The  cheese 
^product  may  approximate  400,000,000  pounds,  of  which  a  goodly  por- 
tion is  exported,  but  the  exports  of  butter  have  been  small  in  amount 
and  poor  in  quality. 

I  propose  to  establish  in  the  Bureau  of  Animal  Industry  a  special 
division  devoted  exclusively  to  the  service  of  this  great  dairy  inter- 
est. Dairying,  when  properly  conducted,  is  unquestionably  a  most 
profitable  branch  of  farming.  The  fact,  also,  that  it  supplies  our 
people  with  one  of  the  most  complete  and  healthful  of  all  foods  gives 
it  another  claim  to  our  consideration.  Such  products  as  butter  and 
clieese  are  admirably  adapted  for  transportation  to  distant  markets. 
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permitting,  as  they  do,  a  remarkable  concentration  of  bulk  in  pi 
portion  to  value,  and  taking  but  little  from  the  fertility  of  the 


utilized  in  their*  production.  A  car-load  of  butter  can  be  transports 
with  comparatively  little  more  expense  than  a  car-load  of  steers,  a^ 
though  the  first  represents  five  or  six  times  the  value  of  the  latte^^ 
Foreign  dairymen  find  profitable  markets  for  their  surplus  produ^ 
in  Qreat  Britain  and  in  South  America,  and  that  fact  suggests  a  si 
ilar  opportunity  for  our  American  dairymen,  emphasized  by  the 
cent  award  at  Paris  of  a  gold  medal  to  American  butter. 

In  an  effort,  however,  to  extend  our  butter  and  cheese  trade  in  f o=^ 
eign  markets,  I  wish  to  insist  on  the  fact  that  absolute  purity  mu^ 
be  maintained  and  that  the  tastes  of  the  foreign  consumers  must 
consulted,  not  only  as  to  keeping  qualities  and  flavor,  but  also  as 
form  or  package  and  color.  To  enable  our  dairymen  to  succeed 
this  they  must  be  informed  as  to  these  peculiarities  of  foreign  tast^ 
and  such  information  this  Department  should  be  enabled,  with  th^ 
assistance  of  our  consular  service,  to  supply.  The  existence  of  ^ 
steady  home  demand  for  the  superior  grades  of  butter  indicates  tha« 
in  this  industry  there  is  no  danger  of  overloading  the  market.  Th« 
extraordinary  improvements  introduced  of  late  years  into  the  proc^ 
ess  of  butter-making  merit  a  closer  scrutiny  and  observation  thar: 
the  individual  farmer  and  dairyman  can  afford  to  give,  and  wliick 
it  should  be  within  the  province  of  this  Department  to  undertake 
for  his  benefit.  The  plans  I  have  formed  for  the  encouragement  ol 
our  butter  interest  imperatively  demand  the  establishment  of  sucb 
a  special  division  devoted  to  this  subject. 

POULTBY. 

The  time  has  come  when  the  importance  of  the  poultry  interests 
should  be  recognized  in  this  Department.  The  poultry  products  of 
the  United  States  had  a  farm  value  of  at  least  $200,000,000  last  year, 
and  no  less  than  16,000,000  dozen  eggs  were  imported  at  a  first  cost 
of  over  15  cents  per  dozen,  or  nearly  $2,500,000,  while  the  average 
annual  value  of  such  importation  during  the  past  four  years  has 
been  $2, 216, 326.  Such  facts  emphasize  the  necessity  for  encouraging 
the  increase  of  domestic  fowls  of  all  kinds,  and  they  further  indicate 
beyond  question  that  this  industry  is  important  enough  to  demand 
the  special  consideration  of  this  Department. 

The  economics  of  rearing  and  feeding,  the  peculiar  ad6,ptation  of 
the  breeds  to  specific  uses,  merit  more  official  attention  than  has 
heretofore  been  given  to  these  subjects. 

SHEEP  AND  WOOL, 

The  importance  of  sheep-husbandry  demands  the  especial  con- 
sideration of  the  Department  at  this  time.  The  economics  of  breed- 
ing and  feeding,  with  reference  to  a  growing  branch  of  the  meat 
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supply,  requires  the  aid  of  scientific  experiment  and  practical  skill 
to  produce  the  largest  equivalent  of  flesh  for  the  feed  consumed. 

The  rapid  increase  and  consumption  ofc  mutton  is  indicated  by  an 
enlargement  of  the  receipt  of  sheep  at  Chicago  and  St.  Louis  from 
644,627  in  1875  to  1,971,683  in  1888.  The  increase  in  New  York  dur- 
ing the  same  period  €«nounts  to  750,000. 

A  canvass  of  the  principal  cities  of  the  country  would  evidently 
sliow  that  consumption  has  doubled,  a  rate  of  increase  twice  as  rapid 
AS  the  advance  of  population.  The  healthfulness  of  mutton,  its 
suitability  for  summer  use  in  warm  climates,  and  its  growing  popu- 
larity as  highly  fed  animals  of  the  best  mutton  breeds  become  more 
oommon  in  our  markets,  contribute  to  the  rapidly  enlarging  demand. 
It  is  important  that  this  branch  of  sheep  raising  should  receive 
greater  attention. 

The  wool  industry  probably  represents  $300,000,000  per  annum, 
and  the  native  wool  product  is  four  times  as  large  as  in  1860,  while 
iixB  average  fleece  weighs  as  much  as  two  of  that  date.  Prior  to  that  * 
time  there  was  a  slow  increase  of  numbers  and  small  advances  in 
quality  or  weight.  Large  classes  of  goods  which  could  not  be  pro- 
duced in  this  country,  as  was  claimed  by  importers  and  half  believed 
by  consumers,  are  now  produced  here  in  nearly  full  supply  of  the 
home  demand.  Their  manufacture  was  rendered  possible  first  by 
the  effect  of  the  war  premium  on  gold  and  afterwards  by  the  influ- 
ence of  the  tariff  of  1867. 

The  restdt  of  this  development  has  been  that  growers  have  re- 
ceived hundreds  of  millions  of  dollars  which  would  otherwise  have 
gone  to  the  Argentine  Republic,  Australia,  and  other  countries.  It 
has  created  a  reliable  supply  of  home-grown  raw  material  for  our 
manufactures  and  an  evener  and  better  quality  of  wool  than  that 
handled  by  nations  depending  on  the  growth  of  all  climates,  a  better 
average  quality  of  goods  than  those  of  foreign  manufacturers,  and  a 
steady  reduction  of  price  through  competition. 

I  respectfully  call  your  attention  to  a  fact  full  of  significance  in 
this  connection.  There  has  recently  been  serious  interruption  to  the 
prosperity  of  wool-growers.  Since  the  reduction  of  the  tariff  in 
1883  the  nxunbers  of  sheep  have  apparently  been  reduced  about 
seven  millions,  and  the  importation  of  wool  has  increased  from 
78,350,651  pounds  in  1884  to  126,487,729  the  past  year.  Upon  the 
sheep  and  wool  industry  of  this  country  the  burden  of  that  loss  has 
fallen,  while  our  manufacturers  have  contributed  so  much  addi- 
tional mrfney  to  foreign  markets.  Wool-growers  are  despondent  in 
view  of  low  prices  of  wool,  and  their  interests  are  threatened  in  con- 
sequence. 

On  behalf  this  industry  I  commend  these  facts  to  you,  and  should 
they  be  submitted  to  Congress  I  ask  for  them  intelligent  and  careful 
consideration. 
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It  is  to  be  assumed  that  when  Congress,  in  its  wisdom,  raised  this 
Department  to  its  present  dignity,  and  made  its  chief  a  Cabinet 
officer,  the  intention  of  our  law-makers  was  not  simply  to  add  the 
luster  of  official  dignity  to  an  industry  already  dignified  by  the 
labor  of  its  votaries,  but  to  give  it  added  influence  and  power  for 
good  in  their  behalf.  It  will  not  be  amiss,  then,  if  here  and  now  I 
venture  to  offer  some  facts  no  doubt  already  familiar  to  you,  but 
which  strikingly  emphasize  the  vast  aggregate  importance  of  the 
interests  which  it  is  the  primary  object  of  this  Department  to  serve. 

As  far  back  as  1880  the  value  of  the  farms  of  the  United  States 
exceeded  ten  thousand  million  dollars.  To  the  unremitting  indus- 
try of  their  owners  these  farms  yielded  an  aggregate  annual  value 
of  nearly  four  thousand  million  dollars,  in  the  production  of  which 
a  vast  population  of  nearly  eight  million  of  toilers  utilized  nearly 
half  a  billion  worth  of  farm  implements.  The  value  of  live-stock 
on  farms,  estimated  in  the  last  census  to  be  worth  over  one  thou- 
sand five  himdred  millions  of  dollars,  is  shown  by  the  reliable  statis- 
tics collected  by  this  Department  to  be  worth  to-day  two  thousand 
five  hundred  and  seven  million  dollars.  A  low  estimate  of  the  num- 
ber of  farmers  and  farm  laborers  employed  on  our  five  million  farms 
places  it  at  nearly  ten  million  persons,  representing  thirty  million 
people,  or  nearly  one-half  of  our  present  population. 

These  few  figures  are  surely  enough  in  themselves  to  convince  every 
thoughtful  man  of  the  responsibilities  thrown  upon  the  Department 
of  Agriculture,  but  even  they  do  not  permit  of  a  realization  of  their 
full  portent,  unless  the  correlation  of  agriculture  with  the  other  in- 
dustries of  this  country  be  properly  considered.  It  may  be  broadly 
stated  that  upon  the  productiveness  of  our  agriculture  and  the  pros- 
perity of  our  farmers  the  entire  wealth  and  prosperity  of  the  whole 
nation  depend.  The  trade  and  commerce  of  this  vast  country  of 
which  we  so  proudly  boast,  the  great  transportation  facilities  so 
greatly  developed  during  the  past  quarter  of  a  century,  are  all  possi- 
ble only  because  the  underlying  industry  of  them  all,  agriculture, 
has  called  them  into  being.  Even  the  product  of  our  mines  is  only 
valuable  because  of  the  commerce  and  the  wealth  created  by  our 
agriculture.  •  These  are  strong  assertions,  but  they  are  assertions 
fully  justified  by  the  facts  and  recognized  the  world  over  by  the 
highest  authorities  in  political  economy. 

No  wonder,  then,  that  I  appeal  earnestly  and  confidently  for  such 
support  as  will  enable  me  to  acquit  myself  creditably  in  the  position 
to  which  your  confidence  has  assigned  me,  and  to  see  to  it  that  the 
great  work  confided  to  me  is  efficiently  performed.  Throughout  the 
country  from  time  to  time,  and  at  all  times  in  some  parts  of  this 
great  country,  we  find  agriculture  suffering  from  depression,  to 
diagnose  the  cause  of  which  is  oftentimes  a  difficult  tas^  for  our 
publicists  and  political  economists,  while  our  law-makers,  both  State 
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and  nationaly  find  their  most  difficult  t-ask  in  the  delicate  duty  of  so 
adjusting  the  respective  rights  of  every  class  of  our  citizens  as  to 
secure  to  each  the  full  benefits  of  their  industry.    This  is  neither 
the  time  nor  ^lace  to  analyze  causes  of  agricultural  depression  nor 
to  discuss  at  length  the  many  panaceas  proposed  for  its  relief ^  but  I 
do  feel  that  the  agencies  which  already  exist  primarily  for  the  benefit 
of  the  industrial  classes  must  be  extended  to  the  full  for  the  advan- 
tage of  the  tiller  of  the  soil. 

Protection  of  American  industries  is  one  of  the  rock-rooted  princi- 
ples of  the  great  party  which  this  administration  represents.  To  all 
^e  protection  that  wise  tariff  laws  can  afford,  and  to  the  fullest  ex- 
t^nt  compatible  with  the  equal  rights  of  all  classes,  which  is  a  f  und- 
^J^Diental  principle  of  republican  institutions,  the  farming  industry 
J  "^^^stly  claims  its  inalienable  right.  In  the  diversification  of  agri- 
^Xalture  which,  I  am  thankful  to  say,  has  taken  place  during  the 
it  few  years,  and  which  I  hope  it  will  be  in  my  power  to  greatly 
icourage,  the  farmer  has  been  enabled  to  produce  many  articles 
^^^mparatively  imknown  as  a  home  product  twenty  years  ago.  For 
^^31  such  articles  as  our  own  soil  can  produce  the  farmer  justly  asks 
"^lat  protection  which  will  insure  to  him  all  the  benefits  of  our  home 


Another  agency  looking  to  the  important  well-being  of  the  farmer 
that  which  was  called  into  being  by  the  creation  of  this  Depart- 
^^nent,  an  agency  which,  energetically  and  judiciously  directed,  will 
^%ot  fail  of  its  purpose.    Qreat  as  are  our  crops  in  the  aggregate,  it 
:3nust  be  admitted  that  our  broad  acres  are  not  as  prolific  as  they 
should  be,  and  I  am  convinced  that,  with  the  aid  that  can  be  afforded 
1io  agriculture  by  carrying  out  to  the  full  the  purposes  for  which  this 
Department  exists,  and  thanks  to  the  rapid  growth  of  intelligence 
and  the  remarkable  efforts  at  self-help  among  our  farmers,  the  yield 
of  every  tillable  acre  in  this  country  can  be  increased  50  per  cent. 
More  than  this  will  science,  properly  directed,  enable  us  to  accom- 
plish, for  millions  of  acres  at  present  unproductive  can,  by  its  ap- 
plication, be  rendered  fertile.    The  great  nations  of  Europe  strain 
every  effort  to  make  science  the  hand-maid  of  war ;  let  it  be  the  glory 
of  the  great  American  people  to  make  science  the  hand-maid  of  agri- 
culture. 

Such  is  the  history  of  the  year's  operations  of  this  Department, 
and  such  the  condition  and  needs  of  the  interests  CQjnmitted  to  its 
charge.  I  conclude  this  report  with  the  expression  of  my  thanks  for 
the  hearty  co-operation  and  faithful  service  which  the  ofiicers,  clerks, 
employes,  and  correspondents  of  the  Department  have  at  all  times 

given  me. 

Very  respectfully,  your  obedient  servant, 

J.  M.  Rusk, 

Secretary. 


SPECIAL  REPORT  OP  THE  ASSISTANT  SECRETARY. 


TEXTILE  FIBER  PRODUCTION. 

Sir:  Inasmuch  as  my  personal  attention  has  been  devoted  to  tb-^ 
measures  undertaken  during  the  past  year  with  a  view  to  collecting? 
all  available  information,  both  at  home  and  abroad,  bearing  upo^^ 
textile  fiber  production,  and  inasmuch  as  this  work  is  in  charge  of  ^^ 
special  agent,  Mr.  Charles  Richards  Dodge,  appointed  by  you  esp^^ — 
oially  for  this  purpose  and  reporting  directly  to  myself,  Itherefor^^ 
have  the  honor  to  submit  to  you  a  brief  report,  indicating  what  ha^^ 
been  done  during  the  current  year  with  a  view  to  supplying,  by  thi^^ 
Department,  the  fullest  information  obtainable  on  this  importance 
subject. 

The  interest  in  textile  fiber  production  in  the  United  States  is  in — 
creasing,  as  is  attested  by  the  large  correspondence  of  the  Depart — 
ment  upon  the  subject.    The  many  inquiries  that  are  made  relate 
not  only  to  hemp,  flax,  ramie,  and  jute,  but  to  a  wide  range  of  uncul- 
tivated fiber-producing  plants,  either  of  fixed  commercial  value  and. 
grown  in  other  countries  or  those  indigenous  to  the  soil,  which. 
might  through  their  culture  become  sources  of  wealth  to  the  niraL 
classes  North  and  South. 

The  results  of  the  investigations  in  Europe  made  in  the  past  sum- 
mer and  fall  by  the  special  agent  of  the  Department  are  most  satisfac- 
tory, and  a  valuable  fund  of  information  regarding  the  foreign  meth- 
ods of  culture  with  well-known,  or  progress  with  new,  fibers  has  been 
secured,  which  in  due  time  will  be  given  to  the  public.  This  relates 
in  the  first  place  to  flax  and  hemp  cultivation  and  methods  of  han- 
dling in  countries  where  the  best  results  have  been  obtained,  with 
latest  information  regarding  machinery.  It  also  includes  a  study  of 
the  ramie  question,  with  a  report  on  the  ramie  machine  trials  of  1889, 
held  in  connection  with  the  Paris  Exposition,  and  therefore  official. 

An  investigation  ha&  been  entered  upon  in  this  coimtry  having 
for  its  object,  first,  the  securing  of  accurate  information  and  statis- 
tics, as  far  as  possible,  upon  every  phase  of  fiber  production,  to  estab- 
lish the  present  status  of  these  industries  in  the  United  States  from 
the  agricultural  stand-point;  secondly,  to  ascertain  by  what  means 

and  to  what  extent  the  production  of  well-known  commercial  fibers 
46 
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may  be  increased  with  ample  recompense  to  those  engaged  in  agri* 
culture,  and  how  a  profitable  cultivation  and  utilization  of  new  fiber 
plants  may  be  most  readily  assured. 

The  production  of  hemp  and  flax  in  the  United  States  is  an  indus- 
try which  dates  back  to  the  earliest  history  of  our  country.  The 
systems  in  the  utilization  of  these  products  in  manufacture  have 
greatly  changed  in  comparatively  recent  years.  This  fact,  in  con- 
nection with  the  importation  of  large  quantities  of  several  fibers 
grown  in  other  coimtries,  some  of  which  are  obtainable  at  low  cost, 
is  largely  responsible  for  the  great  falling  off  in  national  production 
in  the  past  thirty  years.  But  what  our  people  have  done  can  be  done 
again,  and  improved  upon,  though  necessarily  under  new  conditions 
modified  to  meet  the  requirements  of  the  present  times.  The  econ- 
omy of  labor,  through  a  more  intelligent  understanding  of  the  best 
methods  of  practice,  together  with  the  use  of  labor-saving  machinery 
and  the  application  of  that  energy  for  which  the  American  people 
are  noted,  will  go  far  to  overcome  differences  in  the  value  of  labor 
here  and  in  other  countries. 

Hemp  culture,  if  only  for  the  manufacture  of  binder  twine,  should 
^  largely  extended.    The  Department  is  already  in  possession  of 
interesting  facts  regarding  its  production  at  comparatively  low  cost, 
^d  of  its  possible  extension  in  certain  directions  in  1890.    The  vast 
stacks  of  straw  derived  from  a  million  acres  of  flax  grown  for  seed 
^oue,  in  States  from  Ohio  to  Dakota,  and  burned  or  otherwise 
^*8ted,  should  be  turned  to  valuable  account  in  the  farm  ecohomy, 
^ith  somewhat  better  methods  of  soil  preparation,  with  the  plant- 
^8  of  imported  seed  and  more  careful  handling  after  the  straw  is 
P!own,  it  is  believed  that  flax  can  be  cultivated  both  for  seed  and 
for  a  grade  of  fiber  that  would  have  a  certain  value  for  use  in  the 
<^rser  productions  of  manufacture,  and  thus  make  it  a  marketable 
^mmodity.    An  interesting  inquiry  in  this  direction  has  been  insti- 
tuted, which  at  the  outset  promises  good  resxdts. 

The  vexed  question  of  the  establishment  of  the  ramie  industry, 
"While  more  favorable  to  ultimate  success  than  at  any  previous  time, 
is  yet  beset  with  diflBculties;  machinery  has  been  produced  in  both 
hemispheres  concerning  which  we  may  record  quite  satisfactory 
performances  in  regard  to  the  mere  production  of  "  ribbons  "  or  of 
*'  filasse  "  of  good  quality,  but  in  the  consideration  of  quantity  and 
ability  for  continuous  operation  something  remains  to  be  desired. 
Recent  discoveries  in  this  country  in  degumming  the  fiber  of  ramie, 
and  in  one  branch  of  ramie  spinning — on  woolen  and  cotton  ma- 
chinery from  carded  fiber — are  cheering  indications  of  a  future  for 
the  industry,  from  the  manufacturers'  point  of  view,  in  this  country, 
when  difficulties  in  the  earlier  preparation  of  the  fiber  shall  have 
been  fully  overcome.     Regarding  the  culture  of  jute  I  may  say  the 
same  as  has  been  said  of  ramie.      There  is  no  doubt  but  that  the 
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Southern  farmer  can  produce  it  profitably  when  the  question  of  ma- 
chine decorticators  has  been  settled. 

The  consumption  of  sisal  hemp  in  this  country  is  enormous. 
Sisal  can  be  grown  (is  grown  in  limited  patches)  in  extreme  southern 
portions  of  the  country,  and  will  produce  fiber  of  good  length  and 
quality,  several  recent  samples  from  Florida  being  in  possession  of 
the  Department.  Besides  sisal  there  are  several  allied  fiber  plants 
which  can  be  utilized  if  desirable,  and  which  are  commercial  prod- 
ucts in  other  countries. 

Attention  has  also  been  called  to  okra  and  other  fibrous  plants  of 
the  Mallow  family,  all  of  which  possess  a  certain  value  in  industrial 
economy,  and  which  could  be  produced  in  quantity,  with  ramie  and 
jute,  if  their  cultivation  Were  desirable.  It  is  my  aim  to  obtain  as 
full  information  regarding  all  of  these  fibers  as  possible,  so  that  if 
the  Department  should  at  a  future  time  institute  experiments  looking 
toward  their  utilization  it  may  be  well  equipped  for  this  purpose. 

While  I  would  encourage  and  recommend  limited  experiment  with 
the  culture  of  these  new  fibers  in  the  South  for  the  useful  experience 
and  the  knowledge  it  will  give,  caution  is  nevertheless  urged — con- 
sidering that  the  industry  has  not  yet  been  established  on  a  satis- 
factory basis — ^against  farmers  going  deeply  into  their  culture  in  the 
hope  of  immediate  large  profits.  For  those  who  have  kept  pace  with 
the  development  of  the  ramie  question  and,  so  to  speak,  have  their 
eyes  open,  these  suggestions  are  not  made,  but  rather  for  the  benefit 
of  thd»t  other,  larger  class,  whose  only  knowledge  of  the  subject  is 
gleaned  from  the  extremely  favorable  report  of  the  profitableness  of 
these  industries,  made  by  interested  parties. 

The  report  now  being  prepared  is  well  under  way  and  will,  it  is 
hoped,  be  ready  for  distribution  early  in  1890.  The  intention  is  that 
it  shall  be  as  comprehensive  of  all  information  obtainable  up  to  this 
date  on  this  important  subject  as  its  limits  will  permit. 

I  respectfully  submit  the  above. 

Edwin  Willits, 

Assistant  Secreta/ry. 
Hon.  J.  M.  Rusk, 

Secretary  of  AgricvUtv/re. 


REPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF  ANIMAL  INDUSTRY. 


Sir  :  I  have  the  honor  to  transmit  herewith  my  report,  which  con- 
tains a  brief  statement  of  the  more  important  work  accomplished  by 
the  Bureau  of  Animal  Industry  during  the  year  1889.  For  manv  in- 
teresting details  of  the  work,  and  for  the  reports  of  agents,  inspectors, 
and  other  employ &,  I  must  refer  you  to  the  Sixth  Annual  Report  of 
the  Bureau  of  Animal  Industry. 
Very  respectfully, 

D.  E.  Salmon, 
Chief  of  the  Bureau  of  Animal  hid^Lstry^ 
Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture. 


FLE17RO-PNET7MOKIA. 

• 

The  measures  for  the  eradication  of  the  contagious  pleuro-pneu- 
monia  of  cattle,  as  given  in  detail  in  former  reports,  have  been  con- 
tinned  during  the  year  without  interruption  or  modification.  The 
progress  of  the  work  has  been  notable,  though  not  as  rapid  as  would 
De  possible  if  the  Department  had  sufficient  authority  to  properly 
enforce  its  regulations.  It  has  often  been  found  difficult  to  secure 
the  prosecution  and  conviction  of  parties  who  have  violated  the 
State  laws  under  which  the  regulations  are  made.  Some  parties, 
who  have  flagrantly  and  persistently  violated  the  regulations  and 
even  assaultea  the  officers  of  the  Department,  have  had  their  cases 
dismissed  by  justices  of  the  peace  or  by  the  grand  juries  before  which 
the  matter  was  brought,  with  the  intimation  that  prosecutions  for 
Buch  offenses  would  not  be  countenanced  by  them. 

The  great  obstacle  to  the  speedy  conclusion  of  this  work  is,  there- 
fore, not  in  any  inherent  dimculties  in  the  work  itself,  but  in  the 
impossibility  of  securing  under  the  present  statutes  a  strict  enforce- 
ment of  the  necessary  rules.  The  infected  area  is,  however,  con- 
stantly decreasing,  and  the  number  of  herds  in  which  the  disease  is 
found  is  booming  smaller  with  each  quarter.  This  improvement 
will  be  made  plain  in  the  tables  which  follow. 

It  is  gratifying  to  be  able  to  state  that  no  outbreaks  of  pleuro- 
pneumonia hiave  been  discovered  during  the  year  in  the  section  of 
the  country  west  of  the  Alleghany  Mountains.  It  is  also  f  ortimate 
that  no  extensions  of  the  contagion  have  occurred  in  the  Eastern 
States  since  the  report  for  1888  was  submitted.  The  absence  of  such 
outbreaks  has  so  increased  the  confidence  of  cattle-owners  and  ship- 
pers that  our  domestic  traffic  in  cattle  outside  of  the  infected  districts 
IS  no  longer  influenced  to  any  appreciable  extent  by  tiie  presence  of 
this  contagion  in  the  country, 
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WORK  IN  NEW    YORK. 

One  year  ago  pleuro-pneumonia  existed  in  the  counties  of  Orang-e, 
New  York,  Kings,  and  Queens.     No  cases  have  been  discovered  in 
Orange  and  New  York  Counties  since  June,  so  that  the  disease  h^i^ 
been  confined  for  the  last  five  months  to  Kings  and  Queens  Counti^^. 
These  two  counties  have  long  been  the  oldest  and  worst  infected  8e^3- 
tions  of  the  country.     Many  of  the  dairymen  are  unfavorably  dis- 
posed towards  the  work  of  eradication  and  are  unwilling  to  subm  it 
to  the  regulations.     Cattle  in  many  instances  have  been  pasturp^ 
upon  the  commons  and  moved  from  stable  to  stable  without  permi^fc- 
Exposure  in  this  way  accounts  for  many  of  the  new  cases  of  disea^-^ 
which  have  been  recently  developed. 

Many  stables  in  the  mfected  districts  are  without  ventilatio 
They  are  so  constructed  that  it  is  impossible  to  keep  themin  aprop^ 
sanitary  condition.  There  are  accumulations  of  filth  under  the  floors- 
and  the  wood-work  is  rotten  and  porous.  Such  buildings  can  not " 
satisfactorily  disinfected,  nor  can  they  be  held  without  stock  a  sutS^ — 
cient  len^h  of  time  after  the  diseased  herds  are  removed  to  insur^^ 
safety.  The  result  is  that  in  some  cases  the  plague  has  appeared  sev — 
eral  times  on  the  same  premises. 

To  prevent  these  re-inf  ections  is  one  of  the  most  difl&cult  problemi^ 
which  is  to  be  solved.     In  Maryland  there  was  for  a  time  the  sam^ 
difficulty,  and  it  was  removed  m  the  worst  cases  by  the  State  Live- 
stock Sanitary  Board  condemning  and  destroying  such  buildings  as 
could  not  be  properly  disinfected.    The  compensation  in  such  cases 
was  made  from  the  State  appropriation.    This  Department  haa  up 
to  the  present  declined  to  expend  any  part  of  the  appropriatioii^f  or 
the  purchase  and  destruction  of  buildings,  but  in  ceixain  cases  in  the 
badly  infected  districts  of  Long  Island  such  action  may  become  nee- 
essjiry  for  the  success  of  the  work. 

From  December  1,  1888,  the  date  to  which  the  figures  were  given 
in  theprevious  report,  to  November  30, 1889,  there  were  inspected  in 
New  York  15,861  nerds,  containing  149,396  head  of  cattle.  Of  this 
number  137,688  were  re-examined  by  the  non-prof essional  assistants, 
and  33,135  were  tagged  with  numbers  and  registered  upon  the  books 
of  the  Bureau. 

There  were  166  new  herds  found  affected  with  pleuro-pneumonia 
during  the  year,  and  these  herds  contained  3,014  animals,  249  of 
which  were  pronounced  diseased  when  the  inspections  were  made. 
There  were  purchased  for  slaughter  during  the  same  time  1,053  af- 
fected cattle,  at  a  cost  of  $28,210.05,  an  average  of  $26.79;  also,  2,819 
exposed  cattle,  at  a  cost  of  $59,908.93,  an  averac^e  of  $21.25.  The 
smaller  cost  of  the  exposed  cattle  as  compared  witn  the  afFected  ones 
is  due  to  the  fact  that  the  amount  which  the  owner  realised  for  the 
carcasses  was  deducted  from  the  appraised  value,  the  Department 
paying  the  balance. 

It  has  been  found  necessary  to  disinfect  839  stables,  stock-yards^  or 
other  premises  during  the  year,  and  also  to  make  po^^mortem  exami- 
nations upon  the  carcasses  of  15,375  bovine  animals,  of  which  1,012 
were  found  diseased  with  pleuro-pneumonia. 

The  total  expenses  in  New  York  from  December  1,  1888,  to  No- 
vember 30,  1889,  have  been  $187,814.99,  of  which  $88,118.98  was  paid 
for  cattle  purchased  for  slaughter  as  either  diseased  or  exposed.  The 
remainder  constitutes  the  expense  for  disinfection,  inspection,  tag- 
ging, registering,  supervising  the  movement  of  cattle,  post-mortem 
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examinatioiis,  and  all  the  yarions  expenses  incident  to  a  work  of  this 
^^f     character. 

WORK  IN  STBW  JEBSBT. 

In  this  State  the  operations  have  been  almost  entirely  confined  to 

Hudson  County,  witn  the  exception  of  a  large  diseased  herd  found  in 

the  distillery  stables  at  East  Millstone,  ana  three  affected  herds  in 

Essex  County  which  were  infected  by  cattle  taken  by  dealers  from 

Hudson  County  in  violation  of  the  quarantine  regulations. 

^  The  State  Soard  of  Health  has  for  more  than  six  months  been  de- 

rix-ous  of  removing  the  quarantine  restrictions  from  Ehidson  County, 

c>Txt  has  consented  to  maintain  them  up  to  the  present  time  upon  the 

^^^gent  representations  of  this  Department  that  such  action  was  nec- 

^?48ary  to  the  success  of  the  work.    It  is  doubtful  if  proper  regula- 

^'icDiis  can  be  continued  in  New  Jersey  under  the  present  system  of 

^^o-operation  until  the  contagion  is  completely  eraaicated.     The  im- 

jH^rtance  of  success  here  is  exceptionally  great  because  of  the  traffic 

^^  cattle  between  the  infected  district  in  Hew  Jersey  and  the  neigh- 

t^tDring  counties  in  New  York.     If  the  disease  should  again  become 

J>:revalent  in  the  former  State  it  would  be  difficult  if  not  impossible 

'to  prevent  the  re-infection  of  Westchester  and  New  York  Counties 

^^  the  latter  State.    There  would  also  be  great  danger  of  the  inf  ec- 

^^on  of  cattle  destined  for  shipment  to  Europe  from  the  port  of  New 

oTork,  many  of  which  go  through  the  New  Jersey  stock-yards.    To 

;toro^rly  protect  this  enormous  trade  between  the  States  and  with 

x'oreign  countries  greater  powers  are  required  than  are  now  possessed 

^y  this  Department. 

From  December  1, 1888,  to  November  30, 1889,  there  were  inspected 

in  New  Jersey  8,456  herds,  containing  76,001  head  of  cattle.     Of  this 

Tiumber,  39,287  were  re-examined  by  the  non-professional  assistants, 

11,672  were  tagged  with  numbers  and  registered  upon  the  books  of 

the  Bureau. 

There  were  48  new  herds  found  infected  with  pletiro-pneumonia 
during  the  year,  and  these  herds  contained  964  ammals,  81  of  which 
were  pronounced  diseased  when  the  inspections  were  made.  There 
were  purchased  for  slaughter  during  the  same  time  116  affected  cat- 
tle at  a  cost  of  $2,659,  an  average  of  $22.92  per  head;  also  704  ex- 
posed cattle  at  a  cost  of  $16,592,  an  average  oi  $23.57. 
It  has  been  found  necessary  to  disinfect  208  stables,  stock-yards, 
^  and  other  premises,  and  also  to  make  post-Tnortem  examinations  upon 
the  carcasses  of  14,242  bovine  animals,  of  which  189  were  found  dis- 
eased with  pleuro-pneumonia. 

The  total  expenses  in  New  Jersey  from  December  1,  1888,  to  No- 
vember 30,  1889,  have  been  $69,345.42,  of  which  $19,251  was  paid  for 
cattle  purchased  for  slaughter,  because  they  were  either  diseased  or 
had  been  exposed. 

THE  WORK  IN  PENNSYLVANIA. 

As  indicated  in  the  last  report,  quarantine  restrictions  at  Philadel- 
phia were  removed  on  December  15,  1888,  and  at  that  time  the 
S eater  part  of  the  force  of  the  Bureau  stationed  there  was  with- 
awn.  It  was  deemed  advisable,  however,  to  retain  at  that  city 
two  veterinary  inspectors  and  two  assistant  insnectors  for  the  pur- 
pose of  maintaining  a  supervision  of  the  Fhilaaelphia  stock-yards, 
and  to  watch  the  slaughter-houses  and  rendering  works  for  a  few 
months,    in   order  that  any  re-appearanoe  of  diaease  might  be 


62  KEPOBT  OF  THE   8ECBETABY   OF   AGBIOULTUBIC 

promptly  detected.  Tlie  wisdom  of  this  course  was  made  appsront 
on  December  31,  when  our  inspectors  discovered  at  the  Philadelphia 
stock-yards  a  herd  of  cattle  having  contagious  pleuro-pneumonia. 
These  cattle  had  been  shipped  to  Philadelphia  from  tha  Somerset 
Distillery  stables  at  East  Millstone,  New  Jersey.  On  being  slaugh- 
tered, seventeen  cases  of  contagious  pleuro-pneumonia  were  found 
on  post-mortem  examination.  All  cattle  that  had  come  in  contact 
witn  this  herd  were  promptly  quarantined  and  slaughtered,  and  the 
stock-yards  were  thoroughly  disinfected.  The  railroad  cars  in 
which  these  cattle  had  been  transported  were  traced  to  Altoona,  Pa., 
where  they  were  disinfected  by  officers  of  the  Bureau. 

Under  date  of  September  11,  the  Secretary  of  the  State  Board  of 
Agriculture  informed  this  Bureau  that  a  herd  had  been  discovered 
by  the  State  officers  in  Chester  County,  Pa.,  having  contagious 
pieuro-pneumonia,  that  the  State  veterinarian  had  kuled  two  ani- 
mals, and  on  post-mortem,  examination  had  pronounced  them  to  be 
affected  with  contagious  pleuro-pneumonia  m  au  acute  form.  An 
officer  of  the  Bureau  was  detailea  to  visit  that  locality  but  failed  to 
find  any  evidence  of  lung  plague  among  animals  there  inspected. 
For  the  reason,  however,  that  the  premises  on  which  the  disease  had 
been  reported  to  exist  was  a  public  cattle  or  drove  yard  from  which 
cattle  were  transported  to  Wilmington,  Del.,  the  stock-yards  at 
Philadelphia,  and  into  other  channels  of  interstate  commerce,  it 
was  thought  necessary,  in  order  to  protect  the  cattle  industry  of  the 
country  from  any  possible  danger,  that  these  premises,  and  also  all 
cattle  that  had  been  in  contact  with  the  herd  reported  to  have  been 
diseased,  should  be  strictly  quarantined.  This  was  done;  and  in 
addition  the  stock-yards  at  Chester,  where  the  disease  was  said  to 
be,  were  thoroughly  disinfected.  The  quarantine  was  maintained 
for  ninety  days,  and  at  the  end  of  that  time,  no  evidence  of  lung 
plague  having  developed,  all  restrictions  were  removed. 

With  these  exceptions  no  contagious  pleuro-pneumonia  has  been 
found  in  Pennsylvania  during  the  year,  and  it  is  thought  that  the 
contagion  no  longer  exists  there. 

From  December  1, 1888,  to  November  30, 1889,  there  were  inspected 
in  Pennsylvania  1,311  herds,  containing  24,003  head  of  cattle.  Of 
this  number  1,285  were  re-examined  by  the  non-professional  assist- 
ants, and  1,513  were  tagged  with  numbers  and  registered  upon  the 
books  of  the  bureau. 

There  were  no  herds  in  the  State  found  by  our  inspectors  to  be 
affected  with  pleuro-pneumonia.  There  were  purchasea  for  slaughter 
eleven  exposed  cattle  at  a  cost  of  $190,  an  average  of  $17.27  per  head. 

It  was  considered  advisable  to  disinfect  six  stables,  stock-yards, 
and  other  premises;  13,412  post-mortem  examinations  were  made 
upon  the  carcasses  of  bovine  animals,  of  which  17  were  found  dis- 
eased with  pleuro-pneumonia. 

The  total  expenses  in  Pennsylvania  from  December  1,  1888,  to 
November  30, 1889,  have  been  $8,856.25,  of  which  $190  was  paid  for 
exposed  cattle  purchased  for  slaughter. 

WORK    IN  MABYLAND. 

The  progress  of  the  work  in  Maryland  has  been  extremely  satis- 
factory. With  the  active  sympathy  of  the  Governor  and  Attorney- 
General,  and  the  earnest  co-operation  of  the  Live-Stock  Sanitary 
Board,  the  quarantine  regulations  have  been  enforced  and  the  con- 
tagion has  been  eradicated.     Only  five  herds  affected  with  pleuro- 
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pneumonia  have  been  discovered  in  the  last  ten  months,  and  at  this 
writing  (December  20)  three  months  have  elapsed  since  a  case  of  the 
disease  has  occurred. 
We  have  here  one  of  the  most  striking  illustrations  that  the 
5^1    history  of  the  world  has  furnished  of  the  possibility  of  extermi- 
nating this  plague  from  the  worst  infected  of  cities,  and  from  the 
dairies  of  the  adjoining  country  districts,  within  a  reasonable  time. 
by  the  application  of  proper  sanitary  measures.     In  the  Old  World 
it  has  always  requirea  many  years  under  the  regulations  generally 
adopted  to  free  a  long  infected  district  from  the  disease,  while  in 
some  cities,  as  for  example  Paris,  the  work  has  gone  on  for  years 
without  appreciably  diminishing  the  number  of  cases  of  disease 
which  annually  develop. 

From  December  1,  1888,  to  November  30,  1889,  there  were  in- 
jected in  Maryland  10,904  herds,  containing  79,606  head  of  cattle. 
Of  this  number  4,866  were  re-examined  by  the  non-professional 
assistants,  and  10,534  were  tagged  with  numbers  and  registered  upon 
the  books  of  the  Bureau. 

There  were  18  new  herds  f oimd  infected  with  pleuro-pneumonia 
during  the  year,  and  these  herds  contained  295  ammals,  21  of  which 
were  pronounced  diseased  when  the  inspections  were  made.  There 
were  purchased  for  slaughter  during  the  same  time  72  affected  cat- 
tle at  a  cost  of  $2,254.27.  an  average  of  $31.31  per  head;  also  311 
exposed  cattle  at  a  cost  of  $7,341.83,  an  average  of  $23.61  per  head. 

It  has  been  found  necessary  to  disinfect  35  stables,  stock-yards, 
and  other  premises  during  the  year,  and  also  to  make  post-mortem 
examinations  upon  the  carcasses  of  11,496  bovine  animals,  of  which 
76  were  found  diseased  with  pleuro-pneumonia. 

The  total  expenses  in  Maryland  from  December  1, 1888,  to  Novem- 
ber 30,  1889,  have  been  $57,488.96,  of  which  $9,596.10  was  paid  for 
cattle  purchased  for  slaughter  as  either  diseased  or  exposed. 

THE  WORK  AS  A  WHOLE. 

Including  all  the  districts  in  which  pleuro-pneumonia  has  existed, 
there  were  inspected  from  December  1,  1888,  to  November  30.  1889, 
a  total  of  36,531  herds  of  cattle,  containing  329,006  animals.  Of  this 
number  183,126  were  re-examined  by  the  non-professional  assistants 
in  addition  to  the  veterinary  inspections,  and  56,854  were  tagged  with 
numbers  and  registered  upon  the  books  of  the  Bureau. 

There  were  222  new  herds  found  affected  with  pleuro-pneumonia 
during  the  year,  and  these  herds  contained  4,273  animals,  351  of 
wliich  were  pronounced  diseased  when  the  inspections  were  made. 
There  were  purchased  for  slaughter  during  the  same  time  1,241 
affected  cattle  at  a  cost  of  $33,123.32,  an  average  of  $26.69  per  head ; 
also,  3,845  exposed  cattle  at  a  cost  of  $84,032.76,  an  average  of  $21.86 
per  iiead. 

It  has  been  found  necessary  to  disinfect  588  stables,  stock-yards, 
or  other  premises,  and  also  to  make  post-mortem  examinations  upon 
the  carcasses  of  54,520  bovine  animals,  of  which  1,294  were  found 
diseased  with  pleuro-pneumonia. 

The  total  expenses  of  the  pleuro-pneumonia  work  from  December 
1,  1888,  to  November  30, 1889,  have  been  $323,505.62,  of  which  $117,- 
156.08  was  paid  for  cattle  purchased  for  slaughter  as  either  diseased 
or  exposed.  The  remainder  constitutes  the  expense  for  inspection, 
disiniection,  tagging,  registering,  and  supervising  the  movement  of 
cattle,  of  posirrmrtem  examinations,  and  of  all  the  various  expenses 
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necessarjr  to  insure  the  prompt  discovery  of  this  plague  when  it 
appears  in  any  herd,  and  to  prevent  the  further  extension  of  Hjlb 
infection.  ^ 

The  following  table  gives  a  r&um^  of  the  pleuro-pneumonia  woxrk 
from  December  1,  1888,  to  November  ^0,  1889,  as  given  in  detabil 
above : 


Herds  inspected 

Cattle  ioyspected 

Cattle  re-examined 

Diseased  cattle  found  hr  InspectioD . . 

Post-mortem  examinations 

Diseased  carcasses  found 

Cattle  tacrced 

New  herds  foimd  affected 

Animals  in  affected  herds 

Diseased  cattle  purchasad 

Exposed  cattle  purchased 

Premises  diaiBfected 


NewToi^ 


16,861 

149,886 

187,668 

949 

1^,875 

1,012 

88,186 

166 

8,014 

1,053 

9,619 


New  Jeaej, 


8,465 

76,001 

89,  £87 

81 

14,249 

188 

11,672 

48 

964 

116 

704 

906 


Penn^lvaaift. 


1,811 

94,006 

1,885 


18,412 

17 

1,518 


11 
6 


MarjlMid. 


10,904 

79,606 

4,866 

21 

11,481 

76 

10,584 

18 

985 

79 

811 

85 


A  r^sum^  of  the  expenditures  in  the  pleuro-pneumonia  work  frorrt 
December  1,  1888,  to  rTovember  30,  1889,  is  made  in  the  table  whiclx 
follows: 


Salaries. . 
Traveling 
Miscellaneous  ezpeoaes 

Affected  cattle , 

Exposed  cattle 

Averafce  paid  for  affected  cattle 
Average  paid  for  eaeposed  caUJe 


New  York. 


$81,868.09 

11,746.78 

6,086.21 

28,210.05 

59,906.98 

96.79 

21.85 


New  Jersey. 


886,600.58 

10,699.99 

9,868.92 

2,650.00 

16,602.00 

22.92 

88.57 


Fennsylvaaia. 


fr,680.58 
614.88 
490.89 


190.00 
■'i7.'97' 


Maryland. 


$87,712.99 
8,908.87 
1,276.00 

7,841.83 
81.81 
93.61 


Total. 


$168,80r.lS 
81,885.40 
10, 647.  U 
88,188.« 
84,069.76 
96. « 
U.86 


OOMPARISON  WITH  THE  PREVIOUS  YEAR. 

The  i)rogress  accomplished  by  this  work  can  only  be  estimated  by 
comparing  the  number  of  new  herds  found  affected  during  the  year 
and  the  total  number  of  cases  of  pleuro-pneumonia  found  on  post- 
mortem  examination  with  similar  data  gathered  from  the  reports  of 
the  preceding  year.  As  the  carcasses  of  all  animals  which  die  or  are 
slaughtered  from  the  quarantine  districts  are  examined,  we  have  in 
the  returns  of  the  posUmortem  examinations  the  total  number  of 
cases  of  pleuro-pneumonia  which  have  developed. 

The  following  table  shows  the  number  of  new  herds  found  affected, 
the  number  of  post-Tnortem  examinations  that  were  made,  and  the 
number  of  carcasses  found  affected  with  pleuro-pneumonia  at  the 
posirmortem  examinations  for  the  years  from  December  1,  1887,  to 
If ovember  30, 1888,  and  from  December  1, 1888,  to  November  30, 1889 : 


New  York.... 
New  Jersey . . 
Fennsylvaida 
Blaryland  . . . . 

Total.., 


No.  new  bards 
affected. 


1888. 


847 

916 

98 

96 


1880. 


166 

48 


18 


299 


No.  of  post* 
mortem  examina- 
tions. 


1688. 


16,8S6 
6,809 

18,157 
6,165 


1880. 


15,870 
14,942 
18,419 
11,481 


49,040 


54,690 


No.  of 
affected  with 
pleoro-pneumonia. 


1888. 


9,874 

686 

79 

606 


8,678 


1880. 


1,019 

18B 

17 

v76 


1,204 
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The  above  table  shows  that  there  were  less  than  half  as  man^  new 

ierds  found  affected  in  New  York  during  the  last  year  as  m  the 

preceding  vear.     There  were  aliso  less  than  half  as  many  diseased 

carcasses  found  on  post-mortem  examination  in  1889  as  in  1888,  al- 

tlioagh  the  number  of  carcasses  examined  was  nearly  the  same.    In 

New  Jersey  there  were  only  about  one-fourth  as  many  affected  herds 

and  about  one-third  as  many  affected  animals,  although  a  greatly 

ixxcreased  number  of  carcasses  was  examined.    In  Pennsylvania  and 

Ataryland  the  reduction  as  shown  by  the  table  is  even  more  marked, 

^!xxi  is  still  greater  than  the  figures  indicate,  as  the  malady  has 

^xxtirely  disappeared  from  those  States  during  tne  last  quarter  of  the 

Jr^ar. 

REGULATIONS  CONCERNING  TEXAS  FBVBIt 

The  losses  from  the  disease  commonly  known  as  Texas  or  splenetic 
iver  have  for  many  years  been  very  heavy.  Generally  the  affected 
^t^aimals  are  export  cattle  or  steers  purchased  from  stock-yards  for 
^^U  and  winter  feeding.  In  both  cases  the  disease  is  contracted  from 
^ie  stock-yards  or  from  cars  in  which  cattle  from  the  infected  dis- 
'tizrict  have  been  yarded  or  transported.  Occasionally  a  few  southern 
^:^«ttle  are  mixecf  with  a  larger  number  of  northern  animals  and  the 
"^hole  bunch  is  sold  for  feeding.  The  result  of  this  is  that  all  the 
X^orthern  cattle  exposed  in  this  manner  contract  the  malady  and  most 
<::>f  them  die. 

A  disease  which  can  be  so  easily  prevented  by  providing  separate 
j)ens  for  the  susceptible  and  dangerous  cattle,  and  by  promptly  clean- 
ong  the  infected  cars,  should  not  be  allowed  to  remain  a  standing 
inenace  to  the  f eedergj  of  the  country  and  an  incubus  upon  the  for- 
eign trade  in  live  cattle.    To  correct  this  evil  the  following  order 

"was  issued: 

U.  S.  Department  op  Aoricultube, 

Office  of  the  Secretary, 
Washington,  D,  C,  JvXy  8, 1889. 

To  the  Managers  and  Agents  of  Railroad  and  Transportation  Companies  of  the 

United  States  : 

In  acooxdance  with  section  7  of  an  act  of  Congrees  approved  May  29,  1884,  en- 
titled ''An  act  for  the  establifihment  of  a  Bureau  of  Animal  Industry,  to  prevent  the 
6Z{x>rtation  of  diseaaed  cattle  and  to  provide  means  for  tlie  suppression  and  extir- 
pation of  pleuro-pneumonia  and  other  contagious  diseases  amon^  domestic  ani- 
mals," ^ou  are  hereby  notified  that  a  contagious  and  infectious  disease .  known  as 
splenetic  or  Texas  fever  exists  among  cattle  in  the  following  described  area  of  the 
united  States: 

All  that  country  lying  south  and  east  of  a  line  commencing  at  the  northeasterly 
comer  of  the  county  of  Oittendon,  in  the  State  of  Arkansas,  thence  nmninf  in  a 
northwesterly  direction  to  the  Osage  Agency,  in  the  Indian  Territory,  and  tlience 
running  soutihweaterly  to  the  Bio  Qrande  River  at  the  intersection  of  the  southeast- 
«rly  comer  of  Pecos  County  and  the  northeasterly  comer  of  Presidio  Coimty,  in  the 
State  of  Texas. 

No  cattle  are  to  be  transported  from  said  area  to  any  portion  of  the  United  States 
north  or  west  of  the  above  described  lines  except  in  accordance  with  the  following 
i^ulationa: 

First.  On  unloading  north  or  west  of  this  line  any  cattle  in  course  of  transporta- 
tion to  be  fed  and  watered  on  the  way,  the  places  where  said  cattle  are  to  be  so  fed 
and  watered  shall  be  set  apart  and  no  other  cattle  shall  be  admitted  into  said  places. 
Once  a  week  from  the  date  hereof  until  the  first  day  of  December,  1889,  these  water- 
ing and  feedinc:  places  shall  be  thoroughly  cleansed  and  disinfected. 

Second.  On  unloading  said  cattle  at  their  points  of  destination  the  regulations  re- 
lating to  the  movement  of  Texas  cattle,  prescribed  by  the  cattle  sanitary  ofBicer  of 
the  State  where  unloaded,  shall  be  carefully  observed.  The  cars  that  have  carried 
said  stock  shall  be  cleansed  and  disinfected  before  they  are  again  xised  to  transport, 
■tore,  or  shelter  animals. 
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The  cam  used  to  transport  such  animals  and  the  pens  hi  which  they  are  fed  and 
watered  shall  be  disinfected  in  the  following  manner : 

(a)  Remove  all  litter  and  manure.  This  htter  and  manure  may  be  disinfected  by 
mixing  with  lime,  diluted  sulphuric  or  carboHc  acid,  or  if  not  disinfected,  it  may  be 
stored  where  no  cattle  can  come  in  contact  with  it  until  after  December  1. 

(&)  Wash  the  cars  and  the  feeding  and  watering  troughs  with  water  until  clean. 

(ej  Saturate  the  walls  and  floors  of  the  cars  and  the  fencing,  troughs,  and  chutes 
of  the  pens  witii  a  solution  made  by  dissolving  four  ounces  of  chloride  of  lime  to 
each  gallon  of  water. 

The  losses  resulting  yearly  to  the  owners  of  northern  cattle  by  the  contraction  of 
this  disease  from  contact  with  southern  cattle,  and  through  infected  cars,  and  by 
means  of  the  manure  carried  in  unclean  cars  from  place  to  place,  have  become  a 
matter  of  grave  and  serious  concern  to  the  cattle  mdustry  of  the  United  States. 
It  is  necessary,  therefore,  that  this  cattle  industry  should  be  protected  as  far  as  it  is 
possible  by  the  adoption  of  methods  of  disinfection  in  order  to  prevent  the  dissem- 
ination of  this  disease. 

A  rigid  compliance  with  the  above  regulations  will  insure  comxMirative  safety  to 
northern  cattle  and  render  it  unnecessary  to  adopt  a  more  stringent  regulation,  such 
as  the  absolute  prohibition  of  the  movement  of  Texas  cattle  except  for  slaughter 
during  the  time  of  year  that  this  disease  is  fatal. 

Inspectors  will  be  instructed  to  see  that  disinfection  is  properly  done,  and  it  is 
hopea  that  transportation  companies  will  promptly  put  m  operation  the  above 
methods. 

Very  respectfully, 

J.  M.  Ruse, 
Secretary, 

The  effect  of  this  regulation  was  very  marked,  but  some  infected 
cars  were  apparently  used  between  the  stock-yards  of  the  interior 
and  the  ports  at  which  cattle  are  shipped,  as  a  number  of  lots  became 
affected  on  the  voyage  and  heavy  losses  resulted.  To  guard  against 
a  recurrence  of  such  cases  another  circular  was  sent  to  the  managers 
and  agents  of  railroad  and  other  transportation  companies  as  follows : 

U.  S.  Department  op  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  August  10, 1889. 

To  the  Managers  and  Agents  of  Railroad  and  Transportation  Companies  of  the 

United  States: 

In  addition  to  my  order  of  July  8, 1889,  in  regard  to  cleaning  and  disinfecting 
oars  and  pens  which  have  been  occupied  by  cattle  liable  to  disseminate  splenetic  or 
Texas  fever,  I  desire  to  impress  upon  you  the  importance  of  special  precautions  to 
prevent  the  infection  of  cattle  which  have  been  selected  for  exportation.  The  num- 
ber of  cattle  shipped  to  Europe  has  rapidly  increased  and  the  trade  is  probably  more 
promising  than  ever  before.  This  relieves  our  markets,  gives  new  vigor  to  the  cattle 
mdustiT,  and  proportionally  increases  the  business  of  transportation  companies. 

It  is  feared  by  shippers  tbiat  some  of  these  export  cattle  may  become  infected  from 
cars  which  had  carried  southern  cattle  before  the  regulations  of  July  8,  1889,  went 
into  effect.  A  single  shipment  of  animals  thus  affected  might  lead  other  countries 
to  prohibit  the  entrance  of  our  cattle  and  consequently  ruin  this  trade,  which  is 
now  of  so  much  importance  to  the  country.  Not  desiring  at  present  to  make  a 
regulation  requiring  that  all  stock-cars  should  be  cleaned  and  dismf ected  before  cat- 
tle are  loaded  into  tnem,  I  would  earnestly  request  the  managers  of  all  transporta- 
tion companies  doing  business  between  the  interior  and  the  sea-board  to  make  pro- 
vision whereby  all  cars,  in  which  cattle  for  export  are  to  be  transported,  shall  be 
thoroughly  cleaned  and  disinfected  previous  to  loading,  in  accordance  with  the 
instructions  contained  in  my  order  of  July  3. 

Arrangements  have  been  made  at  New  York  by  which  one  yard,  accessible  to  all 
railroad  companies,  has  been  set  apart  exclusively  for  export  cattle.  I  understand 
that  one  of  the  trunk  lines  between  Chicago  and  New  York  has  already  at  the 
request  of  sliippers  instructed  its  agents  to  furnish  disinfected  cars  for  such  cattle, 
and  I  trust  that  all  others  will  immediiately  give  the  export  trade  the  benefit  of  simi- 
lar precautions,  thus  avoiding  the  necessity  for  an  extension  of  the  order  of  July  8, 
to  include  all  cars  in  which  cattle  are  transported. 

Very  respectf uUy,  J,  M.  Ruse, 

Secretary, 
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The  regulations  were  removed  on  November  1,  as  the  danger  for 
the  year  was  believed  to  be  over  at  that  time.  The  following  circu- 
lar was  sent  as  a  notification  to  interested  parties  : 

U.  S.  Department  of  Aoricultxtre, 

Office  of  the  Secretary, 
Washington,  D.  C,  November  1, 1889. 

To  the  ManagerB  and  Agents  of  Railroad  and  Transportation  Companies  of  the 

United  States : 

The  order  of  July  8, 1889,  prescribing  regulations  for  the  transportation  of  Texas 
^d  other  southern  cattle,  and  for  the  isolation,  cleaning,  and  disinfection  of  pens 
j^hich  have  been  occupied  by  such  cattle,  is  hereby  revoked.    It  is  believed  Uiat  the 
^wiger  from  splenetic  or  Texas  fever  has  passed  for  the  present  year. 
Very  respectfully, 

J.  M.  Rusk. 

Secretary 

It  is  believed  that  by  enforcing  regulations  similar  to  those  con- 
joined in  the  order  of  Jul jr  3,  from  an  earlier  period  of  the  year,  this 
^isease  can  be  almost  entirely  prevented  in  all  portions  of  the  coun- 
^^^  except  the  permanently  infected  district. 


aiiANDERa 

No  new  regulations  have  been  made  during  the  year  concerning 
e  work  for  the  suppression  of  glanders  in  the  District  of  Columbia. 
,,^^-  systematic  inspection  of  all  the  horses  in  the  District  has  not 
V^een  attempted,  but  all  reported  and  suspected  cases  have  been  in- 
''^estigated.  While  the  disease  has  not  been  entirely  eradicated,  the 
'Results  of  the  action  so  far  taken  is  very  marked  and  satisfactory, 
^he  discovery  of  a  glandered  horse  on  the  streets  of  Washington, 
^instead  of  being  a  common  occurrence  as  it  was  formerly,  has  become 
^ery  rare  indeed.  The  number  of  horses  killed  during  the  year  be- 
<!ause  affected  with  this  disease  was  as  follows: 

1888:  December,  13.  1889:  January,  21;  February,  1;  March,  8; 
April,  18;  May,  8;  June,  1;  July,  1;  August,  1;  September,  2;  Octo- 
ber, 2;  November,  1.     TotaJ,  78. 


UNITED  STATES  CATTLE  QUARANTINE. 

The  superintendents  of  the  various  neat-cattle  quarantine  stations 
report  the  names  of  the  importers  and  the  number  and  breed  of  each 
lot  of  animals  imported  during  the  year  1889,  as  follows: 

STATION  FOR  THE  PORT  OP  NEW  YORK,  GARFIELD,  N.  J. 
[Dr.  Wm.  Herbert  Lowe,  Superintendent.] 


Date  of 
aiTiTAl. 

Name  and  postofflce  address  of  im- 
porter. 

Port  of  shipment. 

Name  of  breed. 

No.ani- 

June  4 

"1 

Dec.    7 

Hon.  J.  B.  Mcpherson,  Belle  Meade, 

N.J. 

H.  N.  Heifner,  Delaware,  Ohio 

Alfred  Sully.  New  York.  N.  Y 

Antwerp,  Belgium 

London,  England 

do 

Holstein-Friesian 

Red  Polled 

85 
11 

Hereford 

8 

■p  V  TTn^rpii  Poiiirhkeensie.  N.  Y 

do 

Guernsey 

11 

John  H.  StArin.  New  York,  N.  Y 

Liverpool,  England. . . 

Aberdeen-Angus 

7 

68 
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8TATI0N  FOE  THB  PORT  OP  BOffPON,  UTTLETOK,  MASS. 
[Dr.  A.  H.  Rose,  Superintendent.] 


Date  of 
arrival. 


Jan.  21 


June   6 
July  16 


Name  and  poet<offloe  addreai  of  im- 
porter. 


Lutber  Adams,  Boston,  Maas . 


E.  K.  Stratton.  Groensborougli,  Ind . , 
Hon.  Edward  Burnett^  Southbor* 
ough,lCaa8. 


Fort  of  shipment. 


Name  of  breed. 


Liverpool,  England. 


.do 
.do 


SUSBQZ 

Aberdeen-Angm 

Short-horn 

Qalloway 

Guernsey 


No.  ani- 
mals. 


9 
8 

ao 

18 
26 


STATION  FOB  THE  PORT  OF  BALTIMORE,  ST.  DENIS,  MD. 
[Dr.  A.  M.  Farrington,  Acting  Vet^lnary  Inspector.] 


June  24 
Oct.   16 


Clark  MaxwelL  Winchester,  Va 

Christian  Heiuioh,  Washington,  D.C. 


LivenKMl,  England . . . 
Hamburg,  Gtonnany . . 


11 
14 


The  following  shows  the  whole  number  of  cattle  received  at  the 
various  stations  from  January  1,  1889,  to  January  1,  1890: 

Garfield  Station 67 

Littleton  Station 74 

Patapfico  Station 25 

Total • 1(J6 

No  contagious  disease  appeared  amon^  the  cattle  at  any  of  the 
stations  during  the  year,  and  the  general  health  of  all  the  animals 
imported  was  good. 

INOCULATION  ▲&  ▲  PREVJJNTlVil  OF  BWUnEI  DI8BA8B8. 

Inoculation  with  hog  cholera  virus  was  first  tested  as  a  preventive 
for  this  disease  in  the  experiments  of  the  Bureau  of  Animal  Indus- 
try in  the  year  1886,  The  method  of  inoculation  was  discovered  at 
that  time,  but  the  results  were  unsatisfactory,  as  the  animals  were 
not  sufficiently  protected,  and  the  experiments  have  been  repeated 
under  various  conditions  from  that  time  to  the  present  to  learn  if 
any  modification  of  the  operation  would  make  it  more  effectual. 

rrevention  by  inoculation  depends  on  the  well-known  principle 
that  one  attack  of  a  contagious  disease  generally  protects  the  indi- 
vidual from  subsequent  attacks  of  the  same  contagion.  The  amount 
of  protection  received  varies  greatly  with  different  diseases  and  dif- 
ferent animals.  In  no  case  are  all  individuals  protected  in  this  way 
from  any  disease,  and  in  many  cases  the  immunity  lasts  only  for  a 
short  period  of  time. 

Inoculation  in  practice  consists  in  injecting  under  the  skin  as 
much  of  the  strong  virus  of  hoff  cholera  as  can  be  given  without 
producing  a  fatal  attack  of  the  disease.  Inoculation  is  very  differ- 
ent from  vaccination.  The  virus  used  in  inoculation  is  the  same 
in  variety  and  strength  as  that  found  in  animals  dying  with  the 
plague,  while  for  vaccination  a  weakened  virus  is  used,  which  can 
not  cause  a  fatal  disease.  No  method  of  vaccination  has  yet  been 
introduced  for  the  hog  diseases  of  this  country.  Inoculation  is  now 
being  advocated  as  a  preventive  for  hog  cholera,  and  it  should  be 
remembered  that  this  means  the  introduction  into  the  animal's  body 
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of  the  strong  virus  of  the  malady,  and  it  ia  only  a  question  of  the 
size  of  the  dose  whether  the  disease  produced  by  this  operation  is 
mild  or  fatal  in  its  character. 

The  dose  is  not  the  only  factor  which  influences  the  result  that  fol- 
lows inoculation.  The  strength  of  the  virus  varies  so  much  in  different 
outbreaks  of  the  same  disease,  that  a  perfectly  harmless  dose  ob- 
tained from  one  outbresJc  would  be  certainly  fatal  when  obtained 
from  another. 

There  is  another  influence  which  has  an  even  greater  effect  in 

varying  the  results  of  inoculation,  and  that  is  the  wide  difference  in 

the  susceptibility  of  the  animals.    A  dose  of  virus  that  will  scarcely 

affect  one  animal  will  kill  another  in  the  same  herd,  and  there  is  also 

snch  a  great  difference  in  the  susceptibility  in  different  herds  that 

the  dose  which  might  be  used  on  one  herd  without  producing  any 

noticeable  effects  would  set  up  a  disease  in  another  herd  and  cause 

*te  loss  of  a  majority  of  the  animals. 

With  these  varying  conditions,  which  in  many  cases  can  neither  be 
foreseen  nor  controlled,  inoculation  is  an  operation  which  is  attended 
^th  more  or  less  danger  of  producing  tne  very  disease  which  we 
^re  seeking  to  avoid.  In  our  experiments  we  found  that  a  dose  of 
i  cubic  centimeter,  i,  e.,  from  15  to  20  drops,  of  the  strongest  culti- 
vated virus  would  occasionally  kill  an  aninial.  From  one-quarter 
^^  one-half  this  quantity,  i.  e.,  from  4  to  10  drops,  have  been  given 
"^thout  serious  consequences  in  any  case. 

Such  doses  generally  produce  a  swelling  where  injected,  which  is 

^  first  warm  and  more  or  less  i>ainf  ul,  and  later  becomes  encysted. 

^e  center  softens,  disintegrates  and  becomes  a  purulent  mass,  which 

"^ay  remain  encysted  or  may  force  an  opening  through  the  skin  and 

'Charge  for  several  weeks.    An  inoculation  of  this  kind  produces 

^  slight  de^ee  of  immunity,  because  a  second  inoculation  can  then 

^  made  with  two  or  three  cubic  centimeters  of  virus,  i.  e.y  with  four 

to  twelve  times  the  first  dose,  and  still  no  fatal  effects  result. 

The  second  inoculation  increases  the  immunity,  but  still  the  ani- 
mals are  not  able  to  resist  the  effects  of  feeding  with  strong  virus  or 
exposure  in  pens  where  sick  animals  are  kej)t.  We  inoculated  about 
fifty  animals  in  this  way  in  our  first  experiments,  varying  the  doses 
somewhat,  and  only  five  of  them  resisted  the  first  exposure.  By  giving 
two  inoculations  we,  of  course,  get  a  ^eater  degree  of  protection  than 
can  possibly  be  obtained  from  one  inoculation,  with  safety  to  the 
animals,  but  the  expense  of  two  inoculations  is  so  great  that,  in  order 
to  make  the  method  practical,  the  inoculator  gives  only  one  dose  and 
generally  increases  that  beyond  the  limit  of  safety.  Thus,  in  some 
experiments  that  have  been  made  in  the  West,  I  am  informed  that 
a  dose  of  1  cubic  centimeter,  i.  c,  from  15  to  20  drops,  was  given, 
and  many  herds  contracted  the  disease  and  died,  as  should  have  been 
anticipated  from  the  experiments  previously  made  by  the  Bureau  of 
Animal  Industry. 

In  view  of  liese  facts,  when  any  one  comes  before  the  farmers  of 
the  country  and  recommends  inoculation,  it  is  well  to  inquire  whether 
he  is  interested  in  the  operation  from  a  pecuniary  point  of  view. 
The  (question  as  to  how  much  the  farmer  will  save  by  the  adoption 
of  this  method  of  prevention  is  uncertain,  and  opens  a  wide  field  for 
discussion,  but  the  sum  it  will  be  necessary  for  nim  to  pay  out  to  the 
experts  who  must  be  employed  can  be  very  accurately  figured.  This 
is  one  of  the  most  practical  aspects  of  the  question  and  should  under 
no  circumstances  be  overlooked. 
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It  has  been  asserted  that  as  many  as  one  hundred  and  four  hoff 
have  been  inoculated  in  seventy-two  minutes.     At  a  cost  of  50  ceioM 
a  head,  which  is  the  amount  now  charged  for  inoculation,  this  wouli 
reach  the  sum  of  $43.33  an  hour  for  tne  services  of  the  inoculatox, 
which  certainly  appears  to  be  more  than  those  engaged  in  the  hog- 
raising  industry  can  afford  to  pay  for  professional  assistance. 

Should  inoculation  be  generally  adopted  in  the  States  in  whiol 
hog  raising  is  most  largely  carried  on,  it  would  require  at  least  fifis^ 
men  working  five  hours  a  day  to  comply  with  the  demands.    TheS4 
men,  inoculating  eighty  hogs  an  hour  each,  would  inoculate  a  toiSL. 
of  twenty  thousand  hogs  a  day,  which  would  yield  a  daily  revenue  oi 
$10,000.    The  total  cost  of  hirmg  fifty  men  and  maintainmg  a  labora- 
tory to  supply  virus  would  hardly  exceed  $300  a  day.    Putting  the 
expenses  at  the  liberal  sum  of  $500  a  day,  the  net  profit  to  those  con- 
ducting  the  inoculations  would  be  $9,500  a  day.    The  inoculation  of 
but  a  small  portion  of  the  hogs  in  the  chief  hog-raising  States  of  the 
country  would  therefore  yield  a  profit  to  the  inoculator  of  about 
$3,000,000  per  annum,  a  sum  which  is  sufficient  to  account  for  miany 
of  the  enthusiastic  and  exaggerated  statements  of  the  benefits  to  be 
derived  from  inoculation  which  have  appeared  in  public  prints. 

It  has  been  shown  by  our  experiments  and  by  those  of  other  in- 
vestigators, that  if  a  sufficient  dose  of  virus  is  given  to  produce  any 
degree  of  immunity  the  hog  will  be  more  or  less  stunted,  and  if  the 
strong  virus  is  used  there  is  great  danger  of  infecting  the  ground. 
Now,  these  two  faults  are  inherent  in  the  method;  they  can  not  be 
avoided,  and  it  is  impossible  to  so  improve  the  operation  as  to  over- 
come them.  About  a  year  ago  an  attempt  was  made  to  demonstrate 
the  success  of  inoculation  by  inoculating  one  thousand  hogs  belong- 
ing to  farmers  in  Nebraska.  There  had  been  quite  a  controversy 
between  parties  in  that  State  for  more  than  a  year  as  to  the  merits 
of  the  operation,  and  undoubtedly  every  precaution  known  to  the 
operators  was  practiced  to  secure  a  successful  issue  for  this  experi- 
ment. 

The  director  of  these  experiments  afterwards  reported  in  the 
Nebraska  State  Journal  of  December  16,  1888,  that  one  party  who 
had  260  ho^s  inoculated  had  lost  220.  Another  farmer  who  had  46 
inoculated  lost  "nearly  all.''  Still  another  who  had  121  inoculated 
lost  "a  large  number,"  while  a  fourth,  who  had  93  inoculated,  lost 
"all  but  18  or  20."  It  is  evident  from  these  statements  that  out  of 
the  1,000  hogs  inoculated,  the  loss  was  very  little,  if  any,  less  than 
40*3  head.  The  disease  in  these  cases  appeared  in  the  inoculated  herds 
from  ten  to  fifteen  days  after  the  inoculation,  and  was  evidently  in- 
troduced in  most  if  not  in  all  cases  by  this  operation. 

These  experiments  show  that  inoculation  is  attended  with  very 
considerable  danger  to  the  health  and  lives  of  the  animals  oi)eratea 
upon.  It  is  no  doubt  possible  to  so  reduce  the  dose  of  the  virus  as  to 
prevent  this  heavy  mortality  following  the  inoculation,  but  in  that 
case  the  protection  would  be  correspondingly  less.  Leaving  out  of 
consideration  the  question  of  whether  the  ho^,  in  case  he  survives 
the  inoculation,  is  protected  from  the  disease,  it  is  plain  that  an  opera- 
tion which  is  followed  by  four  hundred  deaths  out  of  a  thousand 
inoculations  has  not  been  sufficiently  perfected  to  merit  the  confi- 
dence of  the  farmers. 

We  will  now  turn  for  a  moment  to  the  question  of  the  protection 
by  the  operation.  To  what  extent  were  the  hogs  inoculated  in  Ne- 
braska protected  from  the  contagion,  if  really  exposed  to  it?    The 
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advocates  of  inoculation  tell  us  that  it  has  been  imi)ossible  for  them 
to  give  the  disease  to  their  inoculated  hoRs.  Our  experiments  at 
Washington  show  that  nearly  all  inocnlatea  hogs  can  be  afterwards 
fatally  infected  with  cholera.  Did  the  animals  inoculated  in  Nebraska 
receive  any  greater  degree  of  immunity  than  those  which  were  in- 
oculated in  Washington? 

The  Board  of  Inquiry  appointed  by  the  Commissioner  of  Agriculture 
in  1888  procured  a  number  of  hogs  that  had  been  inoculated  in  Ne- 
braska (about  seventeen),  and  tested  them  by  feeding  them  with  cul- 
tivated virus  of  hog  cholera  and  by  inoculating  them  with  the  virus 
of  hog  cholera  and  swine  plague.     In  each  case  a  number  of  the 
animds  that  had  not  received  the  protective  inoculation  were  used 
in  the  experiments  to  determine  the  effect  of  exposure  upon  ordinary 
swine.    The  firat  test  was  made  hj  feeding  cultivated  virus,  but  this 
did  not  prove  strong  enough  to  Mil  any  of  the  hogs.    Even  those 
which  had  not  been  inoculated  survived,  but  all  of  the  ho^s,  includ- 
ing those  that  had  been  inoculated,  were  very  sick.     The  inoculated 
hj^  were  not  quite  as  sick  as  the  others,  but  there  was  very  little 
difference.    Four  of  the  inoculated  hogs  from  Nebraska,  and  five  hogs 
from  Pennsylvania  which  had  not  previously  been  inoculated,  were 
then  inoculated  with  the  virus  of  the  disease  known  as  infectious 
pneumonia  or  swine  plague.     Of  the  four  Nebraska  inoculated  hogs, 
three  died  and  one  recovered,  but  this  one  when  subsequentlv  Mllea 
fop  examination  proved  to  be  very  severely  affected.     Of  thb  five 
hogs  which  had  not  been  previously  inoculated  one  died  and  four 
^©Pe  sick  and  recovered.     When  killed  for  examination  one  of  the 
fotir  was  found  seriously  diseased,  the  three  others  were  either 
sliffhtly  or  not  at  all  affected. 

Stilllater  four  Nebraska  inoculated  hogs  and  two  other  hogs  which 
bad  not  been  inoculated  were  fed  ugon  the  viscera  of  hogs  which  had 
^ed  of  hog  cholera.  Two  of  the  inoculated  hogs  and  the  two  that 
lad  not  been  inoculated  contracted  hog  cholera  and  died.  Two  of 
the  inoculated  hogs  remained  well. 

As  a  last  test,  the  remaining  six  animals  from  Nebraska  were  in- 
oculated by  intravenous  injection  of  the  cultivated  virus  of  hog 
cholera.  Of  these,  three  had  been  inoculated  with  hog  cholera  virus, 
one  had  been  inoculated  with  the  sterilized  liquids  in  which  hog- 
cholera  germs  had  grown,  and  two  had  recovered  from  an  attack  of 
ho^  cholera.  The  four  hogs  which  had  received  the  protective  inocu- 
lation all  died.  One  of  the  recovered  hogs  died  and  the  other  resisted 
the  virus  and  remained. well. 

It  is  quite  evident  from  these  experiments  that  the  animals  inocu- 
lated in  Nebraska  were  fully  as  susceptible  to  hog  cholera  after  the 
operation  as  were  those  which  had  been  inoculated  in  the  experi- 
ments of  this  Bureau  in  Washington. 

The  conclusion  that  inoculation  is  not  a  satisfactory  preventive  for 
hog  cholera  is  by  no  means  inconsistent  with  the  results  obtained  in 
investigating  other  diseases.  Various  experiments  have  shown  that 
the  protection  which  follows  one  attack  of  a  disease  or  which  is  pro- 
duced artificially  by  inoculation  or  vaccination  is  by  no  means  abso- 
lute. It  is  simply  an  increased  power  to  resist  that  particular  con- 
tagion, and  it  may  be  sufficient  to  guard  against  the  small  doses  of 
the  virus  which  with  most  diseases  are  all  that  an  animal  is  exposed 
to  under  ordinary  conditions.  But  if  from  any  cause  a  Icnrger  quan- 
tity of  the  conta^on  finds  its  way  into  the  animal's  body  it  will  con- 
tract the  disease  in  a  fatal  form  in  spito  of  the  immunity  derived 
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from  a  previous  attack  or  from  inoculation.    This  was  strikiiigly 
shown  m  the  writer's  experiments  with  fowl  cholera  (Report  De- 

Jartment  of  Agriculture,  1881-*82,  p.  289)  and  by  the  researches  of 
'rofessor  Chauveau  with  anthrax.     While  therefore  it  may  be  per- 
fectly practical  to  prevent  by  inoculation  those  diseases  in  which  the 
contagion  does  not  multiply  outside  of  the  body,  and  with  which  the 
attack  is  caused  by  a  small  quantity  of  virus  floating  in  the  air  or  ad- 
herent to  the  wood- work  of  buildings,  it  may  be  much  more  diflBcult 
or  impossible  to  prevent  that  other  class  of  diseases  to  which  hog 
cholera  belongs,  and  which  are  caused  by  germs  that  multiply  freely 
in  water,  in  the  soil,  and  in  moist  organic  matter,  and  which  are  con- 
se(]^uently  taken  into  the  body  in  enormous  quantities,  especially  by 
swme. 

There  is  another  very  important  consideration  which  bears  upon 
the  practicability  of  preventing  swine  diseases  by  inoculation.  HogB 
inoculated  with  hog  cholera  virus  do  not  receive  the  slightest  degree 
of  protection  from  any  other  disease.  As  there  are  at  least  two  con- 
tagious diseases  of  hogs  in  this  country,  both  of  which  are  widely 
scattered  and  fatal,  we  can  not  hope  by  any  single  inoculation  to 
prevent  all  the  losses  caused  by  contagious  diseases  of  swine.  To 
inoculate  for  two  diseases  would  double  the  expense,  and  this  wotQd 
be  a  very  serious  objection  to  such  a  method  of  prevention.  The  ex- 
istence of  two  diseases  has  been  very  vigorously  denied,  but  the  con- 
clusions of  the  Bureau  of  Animal  Industry  on  this  subject  have  now 
been  confirmed  not  only  by  the  Board  of  Inquiry  appointed  to  consider 
this  Question,  but  also  by  Professor  Welch,  the  eminent  pathologist 
of  Johns  Hopkins  University.  In  the  future,  therefore,  the  conclu- 
sions as  to  the  economy  of  preventing  swine  diseases  by  inoculation 
must  be  based  upon  the  assumption  that  there  are  at  least  two  dis- 
eases, each  of  which  will  require  a  special  inoculation  for  its  preven- 
tion. 

This  brings  us  to  the  final  test  which  must  be  applied  to  all  methods 
of  prevention,  and  that  is  their  economic  results.  We  will  now  con- 
sider inoculation  from  this  point  of  view.  Leaving  out  of  consider- 
ation for  the  present  the  many  reasons  for  believing  that  inocula- 
tion is  a  dangerous  operation,  and  that  it  does  not  do  what  is  claimed 
for  it  in  the  way  of  prevention,  we  will  compare  the  cost  of  prevent- 
ing hog  cholera  by  this  operation  with  the  amount  of  the  loss  caused 
by  this  disease. 

According  to  the  estimates  of  the  Statistical  Division  there  are 
about  50,300,000  hogs  in  the  United  States.  The  inoculation  of  these 
at  50  cents  per  head  would  cost  $25,150,000.  The  total  loss  from  dis- 
ease during  the  year  1888  was  3,105,000  hogs  at  an  average  value  of 
$5.79  each.  This  would  make  the  total  loss  of  swine  from  all 
diseases  $17,980,000.  In  order  to  estimate  the  loss  from  hog  cholera 
we  must  deduct  from  this  sum  the  losses  from  ordinary  diseases,  such 
as  animal  parasites,  exposure,  overcrowding,  and  improper  feeding, 
which  are  always  acting  and  do  not  produce  epizo5tic  diseases.  These 
losses  were  estimated  by  the  Statistician  of  the  Department  in  1886 
to  be  about  4  per  cent,  of  the  total  number  of  hogs,  but  as  this  may 
be  considered  rather  a  large  estimate,  we  will  in  our  calculation  take 
3  per  cent,  as  the  average  loss  from  such  causes.  This  would  amount 
in  1888  to  1,509,000  animals,  valued  at  $8,737,000,  and  deducting  this 
from  the  total  loss  of  swine,  we  have  remaining  $9,243,000  as  the 
losses  from  epizootic  swine  diseases.  In  the  present  condition  of  our 
knowledge  we  must  admit  that  there  are  at  least  two  entirely  distinct 
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epizoStic  diseases  of  hogs,  whicli  have  been  referred  to  in  the  reports 
or  this  Bureau  as  ho^  cholera  and  swine  plague.  The  exact  propor- 
tion of  the  loss  causea  by  each  of  these  diseases  is  at  present  unknown, 
but  if  we  admit  for  the  purposes  of  this  calculation  that  but  one-third 
of  the  loss  is  caused  by  swine  plague,  we  have  remaining  a  loss  of 
but  $6,163,000  for  the  year  1888,  which  can  be  attributed  to  hog 
cholera.  To  prevent  this  disease  by  inoculation,  as  we  have  just  seen, 
requires  the  expenditure  in  cash  of  $26,150,000,  or  more  than  four 
times  the  value  of  the  actual  losses.  In  addition  to  this  expenditure 
there  should  be  counted  the  time  required  of  the  farmer  in  hand- 
ling the  hogs  at  the  time  of  the  operation  and  in  ^ving  them  such 
precautionary  care,  and  in  practicing  such  disinfection  as  is  required 
to  make  this  operation  at  all  successful. 

We  should  reach  the  same  conclusion  if,  instead  of  estimating  the 
loss  and  expense  for  the  whole  of  the  United  States,  we  should  take 
a  single  hog-raising  State,  as  for  example  the  State  of  Illinois.  Ac- 
cording to  the  Statistician's  estimate,  there  are  6,275,000  hogs  in  Il- 
linois, and  to  protect  these  by  inoculation  would  cost  $2,637,000.  In 
the  year  188^  the  total  losses  of  hogs  in  that  State  from  all  diseases 
was  about  316,600,  with  an  average  value  of  $7.46  each,  which  would 
make  the  loss  for  that  year  $2,359,926.  Deduct  a  loss  of  3  per  cent, 
of  all  the  hogs  in  the  State  as  caused  by  ordinary  diseases,  and  we  find 
that  this  would  amount  to  168,250  hogs,  worth  $1,178,962.  Deduct- 
ing the  losses  caused  by  ordinary  diseases  from  the  total  losses  from 
all  diseases  and  we  have  $1,180,963  left  to  represent  the  loss  from 
both  ho^  cholera  and  swine  plague.  Take  from  this  one-third  to  rep*- 
resent  the  loss  from  swine  plague,  and  we  have  remaining  as  the 
loss  from  hog  cholera  about  the  sum  of  $800,000.  To  prevent  this 
loss  by  inoculation,  as  we  have  seen,  would  require  $2,637,000,  or 
more  than  three  times  the  sum  to  be  saved. 

While  it  is  evident  from  these  figures  that  inoculation  can  not  be 
recommended  for  general  adoption  under  the  conditions  in  which 
the  operation  must  now  be  performed,  it  is  conceivable  that  there 
may  be  special  cases  in  whicn  it  may  be  found  advantageous,  pro- 
vided its  protective  power  is  fully  demonstrated.  At  distillery  es- 
tablishments where  large  numbers  of  hogs  are  purchased  for  f eeaing, 
and  where  the  losses  are  necessarily  heavy  from  epizootic  diseases, 
inoculation  might  oro  ve  an  economic  measure,  but  before  deciding  this 
question  it  would  oe  necessary  to  have  more  definite  data  in  regard 
to  the  average  loss  in  these  establishments. 

Affain,  inoculation  might  prove  efficacious  in  cases  where  consid- 
erable numbers  of  hogs  are  purchased  at  a  distance  by  farmers  for 
feeding.  In  this  case  there  are  unusual,  opportunities  for  infection 
during  transportation,  and  experience  shows  that  the  loss  from  epi- 
zootic diseases  is  unusually  heavy.  Here  also  it  would  require  con- 
siderable experience  before  it  would  be  possible  to  say  whether  the 
operation  would  be  a  financial  benefit. 

The  operation  is  also  being  tried  by  breeders  of  thoroughbred  swine 
in  some  sections.  In  this  case  there  are  animals  of  much  more  than 
average  value  to  be  protected,  and,  at  first  sight,  it  would  appear  that 
an  outlay  of  50  cents  per  head  might  be  afforded  in  case  any  immu- 
nity could  be  assured.  It  should  oe  remembered,  however,  that  in 
case  there  should  be  considerable  losses  from  inoculation,  this  would 
be  more  severely  felt  with  high-priced  animals  than  with  those  of 
average  value.    Another  consiaeration  even  more  important  appears 


64  BEPOBT  07  THE  SEOBETAST   OF  AGBICULTUBE. 

to  have  been  overlooked.  In  inoculating  a  herd  the  contagion  of 
the  diseafle  is  introduced  upon  the  premises,  and  in  spite  of  any  pre- 
cautions which  can  be  observed  the  grounds  will  be  infected.  This 
infection  remains  a  considerable  time,  and  the  experience  of  those 
who  have  had  herds  inoculated  is  said  to  show  that  if  anv  uninocu- 
lated  hogs  are  added  to  the  herd  they  are  very  liable  to  contract 
cholera  and  succumb  to  the  disease.  If  this  observation'is  correctlv 
interpreted,  it  is  apparent  that  hogs  sold  from  such  herds  for  breea- 
ing  purposes  are  liable  to  convey  the  disease  to  the  herds  into  which 
they  are  introduced.  This  being  the  case,  no  breeder  could  afford 
to  have  inoculation  practiced  on  his  herd,  because  none  would  buy 
from  him  knowing  tliat  there  was  danger  of  introducing  a  fatal  dis- 
ease with  the  animals  purchased. 

The  considerations  mentioned  above,  which  our  present  informa- 
tion demonstrates  to  have  a  bearing  upon  the  subject  of  inoculation, 
should  be  taken  into  account  by  swine  breeders  before  the  adoption 
of  this  operation.  There  are  undoubtedly  other  arguments  for  and 
against  inopulation  which  greater  experience  will  bring  out,  but  we 
can  only  form  a  reliable  opinion  of  its  availability  by  reasoning  from 
the  knowledge  at  hand,  and  this  we  have  endeavored  to  set  forth 
with  as  much  detail  as  is  practicable  in  a  report  of  this  character. 

THE  BBEF  SUPPLY  OF  THB  UNITED  STATES  AND  THE  LBADINQ 
CONDITIONS  (K>V£RNINa  THE  PRICE  OF  CATTLE. 

The  desire  on  the  part  of  those  interested  in  the  production  of  beef 
cattle  to  obtain  an  approximate  statement  in  regard  to  the  number 
of  cattle  in  the  country  and  the  relation  of  this  number  to  the  popu- 
lation for  a  series  of  years  has  led  me  to  prepare  an  article  on  tnis 
subject  for  the  report  of  this  Bureau  for  1887  and  1888.  The  delay 
in  tne  publication  of  that  volume,  together  with  the  fact  that  a  year 
has  passed  since  the  article  was  prepared,  makes  it  desirable  that  a 
brief  statement  should  accompany  this  report,  bringing  down  to  the 
present  the  figures  which  were  given  at  that  time. 

The  estimated  number  of  animals  from  which  the  beef  supply  is 
drawn  gives  but  little  idea  as  to  whether  this  supply  has  increased 
more  rapidly  than  the  demands,  or  whether,  on  the  other  hand,  it  has 
diminished.  Our  rapidly  increasing  population  and  our  fluctuating 
export  trade  must  be  constantly  borne  in  mind,  if  we  wish  to  hold 
clear  views  on  this  important  subject. 

,  There  has  been  a  feeling  for  a  number  of  years  that  more  accurate 
data  should  be  obtained  in  regard  to  the  number  of  the  range  cattle 
in  the  various  States  and  Territories.  It  is  probable  that  no  accurate 
census  of  the  range  cattle  has  ever  been  secured,  and  nearly  all  the  esti- 
mates, on  account  of  the  inherent  difficulties  of  the  case,  have  varied 
widely  from  each  other,  and  probably  from  the  true  figures.  In  order 
to  clear  up  this  question  somewhat,  an  effort  was  made  during  the 
year  1888  to  obtain  reliable  data  from  the  Western  States  and  Terri- 
tories. Accordinglv,  trusted  agents  of  the  Bureau,  well  acquainted 
with  the  range-cattle  industry,  were  sent  into  the  field  to  gather  the 
most  accurate  figures  possible  from  the  cattle-owners*  organizations 
and  from  other  sources  of  information.  Tlie  estimates  of  the  Sta- 
tistical Division  of  this  Department  have,  as  a  rule,  been  taken  as 
approximately  correct  for  the  number  of  cattle  in  the  States,  but  in 
som3  cases  these  estimates  have  been  revised  in  accordance  with  more 
recent  information  received  from  the  agents  of  this  Bureau.    The 
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population  since  1880  has  been  estimated  on  a  basis  of  a  3  per  cent. 
annual  increase  in  addition  to  the  immigi'ation. 

Taking  our  figures  from  these  sources  we  obtain  the  following 
table: 

Tdtk  showing  population,  total  number  of  cattle,  and  number  of  cattle  per  l',000 
of  population  (estimated  since  1880)  in  the  United  States  and  Territories. 


Populi^ 
turn. 

Total  cattle. 

Tears. 

Popula- 
tion. 

Total  catUe. 

Yean, 

Ntunber. 

Per  1,000  of 
population. 

Nnmber. 

Per  1,000  of 
population. 

1850 

23,191,878 
81,443,821 
88,558,871 
60.156,783 
51,^8.330 
63,653,889 
65.830,289 

17,778,907 
25,690,010 
28,820,608 
87,008,458 
88,561,471 
40,6^,765 
42,777,898 

767 
815 
618 
788 
744 
768 
778 

1884 

B6,0^5,487 
68,489,948 
50,998,945 
61,668,983 
63,464,601 
66,172,405 

44.800,074 
46,704,956 
47,612,288 
48,808,628 
48,928,880 
48,417,101 

• 

787 

1860 

1885 

800 

i8ro 

1886 

1887 

794 

1880 

788 

18B1 

1888 

1889 

771 

ISS 

758 

18B8 

This  table  sKows  some  interesting  facts.  At  the  first  approxi- 
mately accurate  census  of  cattle  in  1850  there  were  767  cattle  to  the 
1,000  of  population.  This  number  increased  in  18H0  to  815,  showing 
a  large  stock  of  cattle  on  hand  at  that  time.  In  1870,  partly  from 
the  effects  of  the  war,  and  partly  from  an  underestimate  of  the 
number  of  cattle  in  the  country  by  the  census  of  that  year,  we  find 
the  number  of  cattle  reduced  to  618  per  1,000  of  population.  In 
1880  the  number  per  1,000  increases  to  the  extent  of  120  and  reaches 
738.  In  1881  there  is  an  increase  of  6  per  1,000 ;  from  1881  to  1882 
the  increase  is  14  per  1,000  ;  from  1882  to  1883  it  is  15  per  1,000,  be- 
ing the  largest  apparent  increase  in  any  one  year ;  from  1883  to  1884 
the  increase  is  14  per  1,000  ;  and  from  1884  to  1885  it  is  13  per  1,000, 
reaching  the  highest  point  since  1860,  or  800  cattle  per  1,000  popula- 
tion. 

Since  1885  there  has  been,  according  to  these  estimates,  a  steady 
decrease  in  the  relative  number  of  cattle.  From  1885  to  1886  this 
was  6  per  1,000 ;  from  1886  to  1887  it  was  11  per  1,000 ;  from  1887  to 
1888  it  was  12  per  1,000 ;  and  from  1888  to  1889  it  was  13  per  1,000. 
The  total  decrease  in  cattle  per  1,000  population  from  1885  to  1889 
amounted  to  42,  and  the  proportion  was  then  as  758  to  1,000. 

A  somewhat  clearer  presentation  of  the  beef  supply  is  obtained 
hy  separating  the  milch  cows  from  the  other  cattle  ana  considering 
the  latter  alone.  These  figures  will  be  found  in  the  table  which  is 
given  below : 

Table  shomng  the  total  number  of  milch  cows  and  of  other  cattle  and  the  number 

of  each  per  1,000  of  population. 


Milch  coWs. 

Other  cattle. 

Tears. 

Milch  cows. 

Other  cattle. 

Yean. 

Number. 

Per 
1,000  of 
popula- 
tion. 

Number. 

Per 
1,000  of 
popula- 
tion. 

Number. 

Per 
1,000  of 
popula- 
tion. 

Number. 

Per 
1,000  of 
popular 

tion. 

S.:;:-- 
J888.:::-; 

'■6.88R,094 
8,585,786 
8,835.333 
12,448,120 
12,538,216 
12,666,081 
13,137,SW7 

275 
278 

248 
242 
230 
237 

11,398,818 
17,034,284 
14,885,276 
24,565,833 
26,013,255 
28,006,784 
29,650,681 

401 
642 

386 
490 
502 
522 
536 

1881 

1886 

1886 

1887 

1888 

1689 

18,602,809 
ld,906,6»l 
14,287,897 
14,524,158 
14,858,634 
15,800,084 

287 
288 
287 
235 
234 
285 

81,297,775 
82,887,722 
88,874,956 
83.784,465 
34,005,246 
34,116,107 

550 
602 
560 
648 
587 
028 

AG  89- 
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One  of  the  remarkable  facts  brought  out  by  this  table  is  that  since 
1870  the  proportion  of  milch  cows  to  population  has  been  practically 
constant:  In  1850  there  were  276  per  1,000,  and  in  1860,  273  per  1,000. 
In  1870  this  number  decreases  to  232,  or  about  15  per  cent.,  and  in- 
creased in  the  ten  years  from  1870  to  1880  to  248,  t)emg  at  the  rate  of 
1.6  per  annum.  In  the  seven  years  from  1882  to  1889  there  has  been 
a  variation  of  only  2  per  1,000  m  either  direction  from  the  number  in 
the  first  named  year.  The  reduction  from  275  per  1,000  in  1850  to 
235  per  1,000  in  1889,  or  about  15  per  cent.,  has  undoubtedly  been 
more  than  counterbalanced  by  improvements  in  the  quality  of  the 
stock,  so  that  the  quantity  of  dairy  products  yielded  in  proportion  to 
the  population  is  greater  instead  of  being  less  than  in  1850. 

If  we  turn  our  attention  now  to  the «"  other  cattle,"  from  which  our 
beef  supply  is  mostly  obtained,  we  find,  in  1860, 491  per  1,000  of  pop^ 
ulation.    in  1860  this  number  increased  to  542  per  1,000,  or  over  10 

Eer  cent.,  and  in  consequence  of  the  war  and  an  incorrect  estimate 
ad  dropped  by  1870  to  386,  a  decrease  in  ten  years  of  28.7  per  cent. 
In  1880  the  number  of  this  class  of  cattle  per  1,000  of  population  had 
increased  to  490,  tiie  proportion  being  almost  exactly,  the  same  as  in 
1850.  From  1880  to  1885  there  was  a  continuous  and  rapid  increase, 
which  was  due  to  the  remarkable  development  of  the  range  cattle 
industry  in  that  period.  Thus,  in  1881  there  were  502  per  1,000;  in 
1882  there  were  522  per  1,000;  m  1883,  536  per  l,00t);  in  1884,  550  per 
1,000:  and  in  1885,  562  per  1,000.  The  increase  in  the  five  years  from 
18S0  to  1885  was  72  per  1,000  of  population,  or  about  15  per  cent. 

Since  1885  there  has  been  a  perceptible  and  continuous  decrease  in 
the  proportion  of  cattle  to  population.  From  1885  to  1886  this  de- 
crease was  only  6  per  1,000  of  pppulation;  from  1886  to  1887  it  was  8 
per  1,000;  from  1887  to  1888  it  was  11  per  1,000;  and  from  1888  to  1889 
it  was  14  per  1,000.  In  the  four  years  the  decrease  amounted  to  39 
per  1,000  of  population,  or  about  7  per  cent,  of  the  number  given  for 
1885.  The  proportion  of  cattle  to  population  in  1889  was  almost  ex- 
actly the  same  as  in  1882. 

In  considering  the  proportion  of  cattle  to  population  and  in  draw^ 
ing  conclusions  as  to  the  relative  beef  supply  m  different  years,  the 
fact  should  not  be  overlooked  that  there  has  been  a  great  change 
within  the  last  twenty  years  in  the  character  of  steers  that  have  been 
sent  to  market.  New  and  better  blood  has  been  infused  into  the  old 
stock,  and  the  result  is  that  steers  are  marketed  younger,  weigh  more, 
and  yield  a  larger  proportion  of  carcass  than  formerly.  The  beef 
supply  obtained  from  a  given  number  of  cattle  is  for  this  reason  con- 
siderably larger  than  it  was  a  few  years  ago.  The  increased  number 
of  cattle  per  1,000  of  population  5oes  not,  therefore,  represent  the 
whole  increase  in  the  beef  supply  which  has  taken  place  since  1870, 
There  is,  in  addition,  an  increase  resulting  from  early  maturity,  size, 
and  quality  which  can  only  be  estimated  with  great  difficuly  and  un- 
certainty. 

It  is  impossible  to  obtain  accurate  information  as  to  the  number  of 
steers  slaughtered  annually  in  this  country  for  beef,  or  to  reach  this 
number  by  even  an  approximate  estimate.  For  this  reason,  the  act- 
ual beef  supply  which  yearly  goes  upon  the  market  is  an  unknown 
quantity,  it  becomes  necessary,  therefore,  to  judge  of  the  supply 
by  the  total  stock  of  cattle  on  hand  in  the  country.  Such  deductions 
are  subject  at  best  to  grave  errors  which  are  liable  to  arise  from  a 
larger  proportion  of  cattl(>  being  marketed  one  year  than  another,  in 
order  to  meet  temporary  financial  emergencies,  because  of  lack  of 
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feed,  or  because  of  a  better  price  for  cattle  as  compared  with  the 
price  of  com  and  hay. 

The  demand  for  meat  for  home  consumption  should  be  tolerably 
constant  in  a  series  of  years  like  those  of  the  present  decade^  during 
which  there  has  been  no  marked  financial  depression.  There  is  un- 
doubtedly, however,  a  considerable  influence  exerted  upon  the  de- 
mand for  beef  by  the  quantity  and  price  of  pork  products.  In  other 
words,  when  the  production  of  pork  is  abundant  and  the  price  low 
there  will  be  less  oeef  consumed  than  when  these  conditions  are  re- 
versed. The  quantity  of  beef  exported  must  also  haTe  an  important 
influence  upon  the  demand  and  upon  the  price. 

With  the  facts  mentioned  aboye  in  mind,  the  following  table  is 
presented  to  show  the  relation  between  the  relative  number  of  cattle 
in  the  country  and  the  mean  price  of  steers.  It  is  impossible  to  give 
a  true  average  price  of  steers  from  the  data  on  hand,  but  the  mean 
price  is  a  sufficient  indication  of  the  extent  and  direction  of  the  fluc- 
tuations from  year  to  year.  The  mean  price  of  cattle  andhog;s  given 
in  the  tables  which  follow  are  computed  from  quotations  given  in 
the  Drovers'  Journal. 

■ 

Table  showing  the  proportion  of  cattle  to  population,  the  value  of  cattle  and  beef 
products  exported,  and  the  mean  price  of  beef  Mteeri  in  Ohicago, 


Years. 

* 

No.  of  cat- 
tle (exdud- 

ii.;;  Df.lch 
cow.Ht   per 

l.OOH  of 
population. 

Exports 
of  cattle  and 
beef  prod- 
ucts. 

Mean 

price  of V 

stoors   in 

Cliicafco 

per  100 

pounds. 

Yean. 

I7o.  of  cat- 
tle (exclud- 
ing milch 
cows)  per 

1,000  of 
population. 

Exports 
of  cattle  and 
beef  prod- 
ucts. 

ft 

Mean 
price  of 
steers   in 
Chica^ 
perlOO 
pounds. 

»««....•..  . 

»4.aD 
4.60 
6.76 
6.90 
6.77 
6.67 

1884 

660 
669 
666 

648 
687 
698 

$86,286,626 
38,014,002 
,  37.380,800 
81,853,718 
86,764,9»4 
86,636,184 

10.06 
6  15 

18?9... 

1885    

m..., 

4D0 
603 
62» 
688 

181,544,860 
82,801,706 
28,080,272 
25,004,746 

1886 

1887 

4  76 

m 

4.60 

m . .. 

1888 

4.87 

1883 

1880 

4.85 



The  above  table  shows  that  in  1880,  with  a  steady  increase  in  the 
price  of  &teers  since  1878,  with  490  cattle  other  than  mUch  cows  to 
™  1,000  of  population,  and  with  an  export  of  cattle  and  beef  prod- 
Jicts  amounting  to  $31,544,360,  the  mean  price  of  butchers'  steers  in 
*e  Chicago  market  was  $5.75  per  100  pounds.  From  1880  to  1881 
|*6re  was  an  increase  in  the  number  of  cattle  of  12  per  1,000  of  popu- 
^tion,  the  exports  increased  over  $1,000,000,  and  the  mean  price  of 
steers  increased  15  cents  per  100  pounds. 

la  1882  we  find  a  remarkable  increase  in  the  price  of  steers,  which 
can  not  be  explained  by  the  data  which  has  been  furnished.  With 
^  increase  of  20  cattle  other  than  milch  cows  per  1,000  of  population 
*^d  a  falling  off  in  the  export  trade  of  over  $10,000,000,  tne  price  of 
<^ttle  not  only  advanced,  but  reached  the  highest  point  of  the  de- 
^e.  The  increase  in  the  mean  price  of  steers  from  1881  to  1882  was 
87  <^ntg  per  100  pounds. 

The  mean  price  of  steers  in  1883  was  $1.10  per  100  pounds  lower 
Jhan  ia  i882.  The  exports  for  the  jrear  had  increased  $2,500,000,  and 
^he  number  of  cattle  other  than  milch  cows  per  1,000  of  population 
Was  14  greater  than  in  the  preceding  year.  Mere  again  the  fluctua- 
pn  of  price  is  much  greater  than  the  table  would  lead  us  to  expect, 
^  1884,  with  an  increase  of  $11,600,000  in  the  exports  and  with  14 
^ore  cattle  per  1,000  of  population,  the  price  advanced  42  cents,  and 


68 


BEPdRT   OF   THE   SECRETARY   OF   AGllIOULTURB. 


reached  $6.05  per  100  pounds.  In  1885,  with  the  number  of  cattleper 
1,000  of  population  at  the  highest  point  and  with  a  falling  oft  of 
$4,000,000  in  exports,  the  price  dropped  to  $5.15  per  100  pounds.  In 
1886  and  1887,  with  a  slignt  decrease  in  the  relative  number  of  cattle 
and  with  a  large  reduction  in  exports,  the  price  of  steers  decreased 
35  cents  in  1886  and  15  cents  in  1887.  The  export  trade  revived  some- 
what in  1888,  and  the  number  of  cattle  in  proportion  to  population 
continued  to  decrease;  we  are  not  surprised  to  find,  therefore,  an  ad- 
vance of  27  cents  per  100  pounds  in  the  mean  price  of  beef  steers. 
In  1889,  with  an  increase  of  nearly  $10,000,000  m  the  exports  and  a 
decrease  of  14  cattle  other  than  milch  cows  per  1,000  of  population, 
the  mean  price  of  steers  declined  ,52  cents  per  100  pounds. 

Having  examined  the  table  c^iven  above  somewhat  critically,  we 
are  forced  to  the  conclusion  that  the  fluctuation  in  the  price  of  steers 
can  not  be  explained  bv  the  simple  consideration  of  the  number  of 
cattle  in  proportion  to  the  population  or  by  combiningj  this  informa- 
tion with  the  statistics  of  the  export  trade.  The  chief  disturbing 
condition,  and  one  to  which  we  have  already  referred,  is  the  price  of 
hogs.  To  illustrate  the  influence  of  these  conditions  the  following 
table  is  added: 

Table  showing  the  mean  price  of  hogs  and  beef  steers  in  Chicago  for  the  years  from 

1879  to  1889,  inclusive. 


1879 
1880 
1881 
188S 
1888 
1884 


Mean  price 

Mean  price 

of  hogs 

of  steers 

'"^»"' 

in  Chicago, 
per  100 

pounds. 

pounds. 

$3.52 

^.GO 

B.Oo 

5.75 

5.95 

5.90 

7.32 

6.77 

6.07 

5.67 

5.75 

6.05 

Tears. 


1885 
1886 
1887 
188S 
1889 


Mean  price 

Moan  price 

of  hogs 

of  steers 

in  Chicago, 
per  100 

in  Chlcaj^o, 

per  100 

pounds. 

pounds. 

14.12 

$5.15 

4.25 

4.76 

4.88 

4.60 

5.82 

4.87 

4.88 

4.85 

Now,  comparing  the  mean  price  of  hogs  and  steers  we  find  that 
the  extraordinary  advance  in  the  price  of  steers  in  1882  coincided 
with  the  even  greater  advance  in  the  price  of  hogs.  The  largely  de- 
creased price  of  steers  in  1883  also  coincided  with  the  equal  decrease 
in  the  price  of  hogs.  In  1884  we  find  a  decrease  of  32  cents  per  100 
pounds  in  the  price  of  hogs  and  an  increase  of  38  cents  per  100  pounds 
m  the  price  of  steers ;  this  would  appear  to  be  due  to  the  large  ex- 

{)orts  of  cattle  and  beef  products  in  that  year.  In  1885  and  1886  the 
arge  number  of  cattle  in  proportion  to  population,  the  falling  oflf  in 
the  export  trade,  and  the  low  price  of  hogs  all  exerted  a  downward 
influence  on  the  price  of  cattle. 

The  price  of  hogs  increased  considerably  in  1887,  but  the  price  of 
steers  aeclined  still  further.  This  was  no  doubt  the  result  of  the 
falling  oflf  in  our  export  trade  from  $27,320,390  in  1886  to  $21,853,718 
in  1887.  The  slight  advance  in  cattle  prices  in  1888  coincides  with 
the  much  greater  advance  in  the  price  of  hogs,  but  must  have  been 
also  influenced  by  the  increased  exports  of  cattle  and  beef  products. 
In  1889  the  mean  price  of  hogs  dropped  $1.44;  per  100  pounds,  and 
this  coincided  with  the  decline  in  the  mean  price  of  steers  of  62  cents 
per  100  pounds,  a  greater  decline  in  the  price  of  steers  being  evi- 
dently prevented  by  the  large  increase  in  the  export  trade.  It  has 
been  evident  from  the  receipts  of  cattle  at  the  leading  stock-yards  of 
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tie  country  that  a  very  large  number  of  such  animals  have  been 
marketed  in  proportion  to  the  stock  on  hand,  and  this  has  been  one 
of  the  leading  factors  which  operated  to  decrease  the  j)rice  of  steers. 
With  the  decline  in  the  prices  the  profits  in  cattle  raising  have  been 
CTeatly  reduced  and  in  many  localities  this  industry  has  been  con- 
ducted  at  a  positive  loss.  The  inevitable  tendency  has  therefore 
been  to  sell  off  the  stock  and  reduce  the  business,  and  consequently 
the  proportionate  number  of  cattle  marketed  has  been  much  greater 
than  during  the  years  from  1881  to  1884,  when  the  industry  was  pay- 
ing and  the  stock  on  hand  was  being  increased.  For  this  reason  the 
markets  of  the  country  have  not  felt  the  influence  of  the  reduction 
of  the  stock  of  cattle  in  proportion  to  the  population,  which  the 
tables  plainly  show  has  occurred  and  which  must  continue  at  an  in- 
creasing rate  from  year  to  year. 

The  tendency  of  prices  with  cattle  will  probably  be  to  advance 
within  the  next  year  or  two  on  account  of  the  improbability  of  in- 
creasing the  stock  of  cattle  as  rapidly  as  the  population  is  aug- 
menting, but  this  advance  will  be  slow  and  uncertain  for  a  num- 
ber of  years.     It  will  be  at  least  two  years  before  the  stock  of  cattle 
has  been  reduced  to  the  proportion  as  compared  to  population  which 
existed  in  1878,  and  then  the  mean  price  of  steers  was  but  $4.25  per 
lOO  pounds,  or  10  cents  less  than  in  1889.     In  other  words  the  price 
of ^  steers  for  several  years  in  the  future  will  depend  more  on  the 
price  of  hogs,  upon  the  value  of  the  exports  of  cattle  and  beef  prod- 
ucts, and  upon  the  proportion  of  steers  marketed,  than  upon  any 
changes  likely  to  occur  in  the  number  of  cattle  per  1,000  of  popula- 
tion existing  in  the  country. 


THE  EXPORT  TRADE  IN  ANIMALS  AND  MEAT  PRODUCTS. 

During  the  calendar  year  1889  the  exports  of  animals  and  meats 
^ere  unusually  large.    The  number  of  cattle  exported  reached  329,- 
271,  which  is  greatly  in  excess  of  those  of  any  previous  year.    The 
largest  number  sent  abroad  in  any  preceding  year  was  190,518,  in 
1884.    The  large  exports  of  1889  were  due  to  a  number  of  conditions, 
PjrianarUy  no  doubt  to  the  low  price  of  cattle  in  the  United  States. 
^^e  active  demand  in  Qreat  Britain  has  been  an  important  factor,  as 
^0  the  freedom  of  nearly  the  whole  of  the  United  States  from  any 
^Jigerous  conta^ous  disease.    With  the  rapid  eradication  of  pleuro- 
pneumonia in  this  country  and  its  limitation  at  the  most  to  three  or 
four  counties,  the  confidence  in  American  beef  cattle  has  increased, 
^d  there  is  greater  willingness  to  receive  and  handle  them.    The 
*ollowing  tables  show  the  exports  of  animals  and  meat  products  for 
the  calendar  years  1888  and  1889: 

^We  showing  number  and  value  of  animaJs  exported  for  the  calendar  years  end- 
ing December  31,  1888  and  im 


AnlmaliL 


Gittle. 

Hogs. 

Horoes 

Jtfuiefi. 

fiheep. 


1889. 


Number. 


829,271 

87,353 

4,288 

8,197 

143,101 


Value. 


$25,e78,SC6 
741.204 
689,964 
876,891 
893,186 


1888. 


Number. 


164,813 

19.396 

2,287 

2,902 

117,718 


Value. 


^,998,977 
169,198 
417,488 
862,074 
848,488 
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Table  showing  eacportB  ofmeatprodtustsfor  the  calendar  years  ending  December  Zl^ 

1888  and  1889. 


Heat  produoti. 


Beef  products: 

Beef,  caaned... 

Beef,  fresh..... 

Beef,  salted  or  ptoklad. 

Beef,  other  curod 

Tallow 

Hoffproducts: 

Bacon 

Hams 

Pork,  fresh 

Pork,  pickled 

Lard 

Mutton 


1889. 


Pounds. 


71,769,708 

170,998,606 

79,915,854 

809,968 

09,687,118 

471,748,860 

56,409,050 

887,785 

77,831,718 

896,8S7,488 

850,779 


Vahie. 


$6,020,070 

13,002,718 

8,881,077 

18,658 

4.n7,989 

80,890,774 

5,990,070 

13,080 

4,997,087 

80,489,370 

30,642 


1888. 


Founds. 


45,896,840 

106,411.098 

60,877,496 

106,885 

76,470,898 

802,128,689 

40,843,875 

47,365 

67,772,988 

270,945,146 

205,823 


Valna 


|B,  807, 686 

0,691.481 

8.S19,0<r 

10,006 

8,7W,486 

25,958,015 

4,028,099 

3,854 

4,414,928 

23,616,097 

16,955 


The  following  tables,  showing  the  exports  for  eleven  years  ending 
with  1889,  are  added  for  reference  and  comparison.  It  should  be 
observed  that  the  years  referred  to  in  these  tables  are  fiscal  years 
ending  June  30,  wnile  in  the  preceding  tables  they  are  for  the  cal- 
endar year  ending  December  31. 

Table  akounng  number  andvaitte  of  animals  exported  for  each  year  from  1879  to 

1889,  inclusive. 


Cattle. 

Hogs. 

Horses. 

Mules. 

Sheep. 

Years. 

Num- 
ber. 

Value. 

Num- 
ber, 

76,189 
83,484 
77,456 
86,868 
16,189 
46,888 
56,085 
74,187 
76,883 
88,755 
4M98 

Value. 

Num- 
ber. 

3,915 
3,080 
9,523 
2,248 
2,800 
9.781 
1,947 
1,016 
1,611 
9,268 
8,748 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

1 
Value. 

1879 

1880 

1881  .   ... 

1888 

1683..  .. 

1884 

1885.... 

1886 

1887 

1888 

1R80 

136,790 
188.766 
185,707 
108,110 
104,444 
190,518 
m,890 
119,066 
106,450 
140,908 
205,786 

98,870,900 

^34i,195 

14,804,108 

7,800,887 

8,341,431 

17,855,405 

18,806,090 

10,968.964 

9,178,186 

11,577,678 

16,616,917 

(700,968 
481,069 
579,188 
509,061 
879.516 
687,480 
{r79,l88 
674,907 
664,768 
193,017 
866,764 

$770,742 
675,189 
390,948 
470,183 
475,806 
4JM,317 
8r7, 698 
848,888 
851,607 
412,774 
598,468 

4,168 
5,198 
3,807 
8,032 
4,837 
3,748 
1,088 
1,191 
1,754 
8,971 
2,980 

$530,969 
5.32,369 
853,1134 
820, 130 
486.560 
498,809 
187,580 
148,711 
214,734 
878,765 
866,888 

815,680 
209.187 
179,919 
189,676 
887,851 
273,874 
884,509 
177,504 
121,701 
148,817 
188, 8Ki 

ia,  082. 088 

^  899.64T 

768,088 

608,778 

1,154.866 

850^146 

618,  sag 

820,844 
854,785 
980,490 
866,161 

t 

Table  showing  quantity  of  beef  products  exported  for  each  year  from  1879  to  1889| 

induMve. 


1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1880 


Poundt. 
•V 


48,050,688 
40,458,875 
61,085,854 


Be«f,freah. 


Pounds. 

54,085,838 

84,717,194 

106,004,818 
69,586,466 
81,064,873 

180,784,064 

115,780,880 
99,483,868 
88,560,874 
93,498,873 

137,805,801 


Beef,  salted, 
pickled,  and 
other  cured. 


Pounds. 

36,950,563 

45,287,472 

40,696,649 

45,890,787 

41,680,683 

43,081,074 

48,716,188 

59,728,385 

86,479,879 

49,064,420 

55,800,485 


TaUow. 


Powids. 
99,963.758 

110,767,087 
96,403,378 
50,474,210 
88,810,098 
63,001,100 

50, 431,  no 

40,019,961 
63,876,400 
9S,488,0a 
77,844,666 
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Table  showing  vahie  of  beef  products  eaeportedf&r  each  year  fiiym  1879  to  1889,  tJir 

elusive. 


Yeftrs. 

Beef, 
ca&ned. 

Beef,  f resb. 

Beef, 
salted  or 
pickled. 

Beef,  other 
cured. 

TaSlow. 

1879 

r,811,406 
7,877,200 
5.971,557 
4,206,608 
4,  firs,  908 
8,178,787 
4,214,701 
3,496.458 
8,468,968 
8,380,077 
4.373,218 

94,883,060 
7,441,018 
0.860,884 
6,768,881 
8,342,131 

11,987,881 

11,-190,481 
9,291,011 
7,226,418 
8,281,881 

11,481,861 

98,386,378 
2. 881, 017 
2,666.761 
8,908,656 
8, 748!  888 
8.808,276 
8,610,145 
8,544,870 
1,072,846 
2.606,470 
8,048,884 

96,084,040 
7.680,888 
6,800,«S8 
4,015,798 
8,SN8  740 

1880 

1881 • 

1888 

1863 

*'*'9ff7,'7K8 
78.805 
89,888 
17,948 
0,804 
17,810 

18B4 

4,796,876 

1866 

8,328,470 
2  lS,400 

1886 

1887 ; 

8.836.800 

1888 

4.868.658 

1860 

3.018,084 

Tabie  showing  quantity  and  value  of  pork  products  exported  for  eadh  year  frov/i 

1879  to  1889,  inclusive. 


Ycwi. 

Baoon  and  hams. 

Pork,  fresh  and  pickled. 

Lttd. 

Pounds. 

Value. 

Pounds. 

Value. 

Founds. 

VAhMk 

1870 

1660 

732,840,B76 
750,773,109 
746,944,545 
466,086,640 
340.258,070 
869.499,866 
400,187,110 
419,768,802 
410,988,055 
875.430,663 
400,284,646 

951,074,418 
60.967,683 
61,161,906 
48,875,774 
36,155,952 
80,684,845 
37,068.048 
31.040,811 
88,814,870 
89.175,638 
84,661,847 

84,401,676 
05,049.780 
107,026,066 
60,447,406 
68,116,308 
60,648,780 
72,073,466 
87,967,715 
85,896,297 
68,000,158 
64,188,680 

94,807,668 
5,980.868 
8.Sf78,285 
7,201,870 
6.102,268 
4,768.715 
5,806,948 
6,123,411 
6,641,887 
4,873,114 
4,785,077 

886,668,680 
874,970,866 
878,148,406 
960,887,740 
8M,  718, 474 
968,004.719 
888,816,880 
898  798,010 
881.688,746 
807,740,007 
818,848,900 

988,886, 978 
^1  MO,  807 

1881 

85,888,079 

1888 

1888 

88.075,808 
86.618,048 

1864 

86,806  866 

1685 

88,605,810 
80,861,786 
82,708,88! 

1860 

1887 

1886 

82,751,105 

1^0 

fif7, 800,178 

The  large  export  trade  of  the  year  just  ended  has  done  much  to 
relieve  the  markets  of  this  country  Cknd  to  maintain  the  price  of 
cattle  and  beef.  While  cattle  have  sold  somewhat  lower  than  dur- 
ing 1888  the  decline  has  been  very  much  less  than  inpork^  as  has 
been  shown  in  the  preceding  section  of  this  report.  The  enormous 
com  crop  of  this  year  and  the  low  average  price  of  this  important 
article  of  animal  food  has  been  a  most  important  factor  in  depress 
ing  the  price  of  both  hogs  and  cattle.  According  to  the  estimates 
of  the  Statistical  Division  of  this  Department  the  average  price  of 
the  last  com  crop  is  but  28.3  cents  per  bushely  being  much  the  lowest 
average  of  any  crop  raised  during  the  last  ten  years. 

Notwithstanding  the  fact  that  the  number  of  cattle  in  this  coun- 
try per  thousand  of  population  has  been  slowly  decreasing  during 
the  past  four  yeai*B,  tne  large  proportion  of  these  animals  that  are 
being  marketed  still  keeps  the  maCrket  overstocked  and  makes  it 
extremely  important  that  every  effort  should  be  made  to  maintain 
the  export  trade  at  least  to  its  present  extent,  and,  if  possible^  to 
increase  it.  The  only  danger  to  the  trade  in  live  cattle  which  has 
been  suggested  during  the  year  is  the  occasional  discovery  of  an 
animal  which  the  English  veterinary  authorities  supposed  to  be 
affected  with  contagious  pleuro-pneumonia.  It  is  impossible  to 
understand  how  any  of  the  beef  cattle  going  abroad  can  be  infected 
with  this  disease.  After  the  most  careful  and  extended  investiga- 
tions in  the  United  States^  this  Bureau  has  been  unable  to  discover 
any  pleuro-pneumonia  in  any  section  from  which  steers  are  shipped.^ 
The  only  districts  in  which  this  disease  does  exist  are  two  counties 
on  Long  Island  and  one  county  in  New  Jersey.     The  Long  Island 
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district  is  isolated  and  no  cattle  from  it  go  into  the  stock-yarcls 
through  which  the  export  cattle  pass.  The  infected  district  in  Ne^w 
Jersey  is  very  nearly  free  from  the  disease,  and  while  it  is  not 
isolated,  like  the  Long  Island  district,  no  steers  are  raised  for  beef 
in  this  section  and  the  stock-yards  are  believed  to  be  thoroughly 
protected. 

For  the  reasons  given  above  we  are  led  irresistibly  to  the  con- 
clusion that  the  disease  found  in  the  lungs  of  -^Lmerican  steers  when 
slaughtered  on  the  English  wharves  is  a  spoi'adic  inflammation  which 

fTobably  in  most  cases  arises  froln  exposure  during  the  voya^. 
t  is  well  known  that  generally  no  special  charact^prs  are  found  t>y 
which  contagious  pleuro-pneumonia  can  be  distinguished  with  ce:^ 
tainty  from  the  sporadic  form  of  inflammation  of  the  lungs  an^ 
pleura.    In  making  a  dias^iiosis  the  veterinarian  is  always  assisto<l 
by  the  history  of  contagion  in  the  herds  in  which  the  disease  i^ 
found,  and,  in  the  absence  of  such  a  history,  if  a  single  case  of 
inflammation  of  the  lungs  and  pleura  is  discovered  it  is  difiicult  o^ 
imj^ossible  to  make  a  positive  diagnosis.      With  American  steet^ 
slaughtered  in  England  it  is  impossible,  under  existing  conditioiiH, 
to  have  any  history  of  the  animals,  and  as  but  a  single. steer  is 
usually  found  affected  in  a  whole  cargo  there  is  nothing  to  indicate 
that  the  malady  discovered  is  of  a  contagious  nature. 

It  is  plain  that  the  diagnosis  of  the  English  veterinarians  in  the 
cases  or  supposed  pleuro-pneumonia  among  our  steers  must  be  more 
or  less  uncertain  and  open  to  doubt,  without  reflecting  in  the  least 
upon  the  pi^ofessional  ability  and  competency  of  the  inspectors 
making  the  examination.    ^  As  this  trade  has  grown  to  such  an 
extent,  and  is  of  such  great  importance  to  the  cattle  industry  of  this 
country,  it  would  seem  very  proper  that  we  should  take  some  means 
to  determine  whether  the  animals  pronounced  aflEected  with  con- 
tagious pleuro-pneumonia  are  really  suffering  from  this   disease. 
This  fact  could  probably  be  determined  by  stationing  one  or  more 
agents  of  the  Department  in  England  to  examine  the  lungs  of  ani- 
mals pronounced  diseased  and  to  determine  as  accurately  as  possible 
the  exact  conditions  of  their  organs.    The  animals  going  abroad 
might  also  be  numbered  at  the  time  of  their  shipment  from  the 
American  ports  according  to  some  system  by  which  any  individual 
animal  might  be  traced  back  to  the  'herd  from  which  it  came.      In 
this  way  it  would  be  possible  to  determine  whether  such  an  animal 
had  been  in  any  way  exposed  to  the  contagion  of  pleuro-pneumonia. 
With  such  precautions  it  would  seem  possible  to  settle  this  long 
contested  question  as  to  whether  the  disease  found  by  English 
inspectors  in  American  steers  is  or  is  not  contagious  pleuro-pneu- 
monia. • 

Another  important  consideration  in  connection  with  this  trade  re- 
lates to  the  possibility  of  increasing  the  number  of  animals  exported. 
To  what  extent  this  can  be  accomplished  it  is  impossible  to  deter- 
mine. During  the  last  six  months  the  shipments  have  been  about  as 
large  as  possible  with  the  present  capacity  of  the  regular  lines  of 
vessels  plying  between  this  country  and  Great  Britain.  With  a  con- 
tinued trade  of  the  present  magnitude  no  doubt  the  carrying  capacity 
would  be  soon  increased,  but  this  is  one  of  the  important  factors 
which  has  prevented  a  still  larger  trade.  Farmers  and  small  shippers 
who  have  endeavored  to  send  cattle  abroad  have  found  that  the  total 
space  in  the  steamers  had  been  contracted  for  months  in  advance  by 
the  large  shippers.    With  sufficient  facilities  for  shipment  there  is 
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no  doTi"bt  that  the  markets  of  Great  Britain  would  at  present  take 
more  cattle  than  are  being  sent. 

The  greatest  hindrance  to  the  export  trade  in  live  cattle  is  the  regu- 
lation of  the  British  Government  re<juiring  that  all  American  cattle 
shall  be  slaughtered  on  the  docks  within  a  period  of  ten  days  after 
they  are  landed.  This  prevents  the  owner  from  holding  them  until 
they  can  recover  from  tne  effects  of  the  voyage  and  untu  the  market 
is  in  the  best  condition  for  selling.  Canadian  cattle,  which  are  al- 
lowed to  enter  England  without  any  restrictions,  are  said  to  yield  the 
shipper  from  $10  to  $15  per  head  more  than  can  be  realized  from 
steers  shipped  from  the  United  States.  The  effect  of  this  difference 
in  returns  is  very  marked,  both  upon  our  trade  and  upon  the  market 
value  of  cattle  in  the  United  States.  If  our  shippers  were  able  to 
secure  $10  or$15  per  head  more  for  their  animals  it  would  of  course 
stimulate  the  traae,  and  they  would  be  able  to  pay  nearly  that  amount 
more  for  steers  purchased  in  this  country.  Sucn  an  advance  in  the 
price  of  export  cattle  would  have  a  strpng  tendency  to  increase  the 
price  of  all  other  kinds  of  stock.  In  this  respect,  then,  the  removal 
of  the  restrictions  would  be  of  the  very  greatest  advantage  to  Ameri- 
can cattle-raisers. 

The  removal  of  the  English  restrictions  would  also  enable  our 
shippers  to  send  a  kind  of  cattle  which  now  can  not  be  exported  at 
all  to  Great  Britain.  There  is  no  doubt  but  that  our  thin  steers,  or 
feeders  as  they  are  called,  could  be  supplied  to  the  English  farmers 
for  feeding  purposes  much  cheaper  than  store  cattle  are  now  obtained 
from  Ireland.  The  vast  numbers  of  this^class  of  steers  which  have 
been  thrown  upon  the  markets  of  the  United  States  during  the  last 
three  or  four  years  have  so  exceeded  the  supply  that  prices  have  de- 
clined below  the  cost  of  production.  The  inevitable  tendency  is  to 
force  down  the  price  of  all  meat-producing  animals.  If  the  f oreim 
trade  would  take  a  considerable  number  of  these  thin  steers  it  woxud 
be  of  the  greatest  benefit  in  sustaining  the  prices  in  this  country. 
The  English  farmers  are  already  agitating  this  question  and  are 
looking  to  the  United  States  as  a  possible  source  of  supply.  The 
prices  of  Irish  store  cattle  have  been  so  high,  and  the  daneer  of  these 
animals  being  infected  with  pleuro-pneumonia  is  such  that  there  is 
no  doubt  that  it  would  be  of  great  advantage  to  the  feeders  of  both 
England  and  Scotland  if  they  could  obtain  the  cheap  and  healthy 
steers  which  are  found  in  such  numbers  in  all  the  American  markets. 

The  number  of  this  class  of  cattle  which  the  English  market  could 
take  is  very  uncertain.  It  has  been  suggested  abroad  that  four  or 
five  thousand  store  cattle  per  day  might  be  shipped  from  here.  It 
does  not  appear  probable  that  anything  like  this  number  conld  be 
sold  to  Great  Britain  for  any  considerable  time.  During  the  last 
five  years  the  largest  number  of  store  cattle  for  feeding  and  breeding 
purposes  sent  from  Ireland  to  England  and  Scotland  in  any  one  vear 
IS  405,540,  or  about  1,100  per  day.  This  would  indicate  that  from 
100,000  to  150,000  store  cattle  per  year  would  be  as  much  as  we  could 
expect  to  send,  if  the  restrictions  were  removed  and  the  facilities  pro- 
vided for  shipping  that  many  animals  in  addition  to  the  regular  trade 
in  fat  cattle.  Even  this  number  would  greatly  relieve  our  markets 
and  tend  to  restore  prices  to  a  point  which  would  remunerate  our 
farmers  for  the  cost  of  production. 

It  has  been  suggested  that  Ireland  would  probably  take  a  larg^e 
number  of  our  heifer  stock  for  increasing  their  breeding  herds.  It 
is  also  possible  that  our  store  cattle  might  be  sent  to  Ireland  for  fat- 
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purcliased  a  cheap  lot  of  pigs  in  tlie  Washington  markets.    One  of 
these  died  on  the  way  home;  two  others  died  during  the  two  follow- 
ing days,  and  within  ten  days  seven  had  died.    The  last  one  of  the 
new  lot  died,  greatly  emaciated,  January  20,  after  a  sickness  of  from 
three  to  four  weeks.    The  original  lot  on  the  farm  took  the  disease 
early  in  January,  and  up  to  January  22  four  had  died.    Of  the  re- 
maining four,  two  were  quite  sick  and  two  apparently  well.    Among 
the  symptoms  noticed  by  the  owner  was  a  rapid  falling  away  in 
flesh,  while  the  appetite  remained  fairly  good  up  to  the  time  of  death. 
There  was  a  severe  cough,  coupled  with  a  nasal  discharge  and  con- 
siderable diarrhea.    In  the  later  stages  of  the  disease  the  skin  of 
the  limbs,  belly,  and  ears  became  deeply  reddened.    The  ears  turned 
almost  black,  and  "lopped  like  the  ears  of  a  dog."    On  the  limbs 
and  belly  the  skin  became  "scabby  like  a  person  with  small-pox." 

One  of  these  pigs  was  examined  on  the  farm;  two  others  in  which 
disease  was  manifest  were  taken  to  the  experiment  station  of  the 
Bureau,  there  placed  in  clean,  disinfected  pens  with  board  floors? 
and  fresh  pis's  put  with  them  to  determine  whether  the  disease  wa^ 
communicable  or  not.  The  following  table  shows  that  the  disease 
could  be  communicated  from  one  animal  to  another  without  the  iu" 
tervention  of  the  soil.  It  also  gives  the  time  elapsing  between  tha 
exposure  and  the  death  of  the  animal  exposed: 


No. 

Age,  etc. 

Placed 
in  pen. 

Death. 

1 

Examined  on  farm 

Jan.  21 

2 

Broiurfat  to  station 

Jan.  21 
. .  .do  . . 

Jan.S2 

8 

^0 

Jan.  90 

121 

Throe  and  on^-half  months  old  . .     

Jan,  22 
Feb.  12 
...  do  . . 

Feb.  17 

Vift 

liPmir  mnnthg  old . ,    . . , .,...., 

Mar.   6 

12R 

do 

Mar.  5 

116 

Five  months  old 

Mar.  5 

Mar.  29 

,  A  few  pigs  placed  in  the  pen  with  these  did  not  take  the  disease; 
a  few  died  rather  prematurely  on  account  of  injuries  received  by 
fighting  with  one  another.  The  four  cases  recorded  in  the  table 
(So8. 121,126, 128, 116)  are  sufficient  to  establish  the  fact  that  a  period 
of  from  three  to  four  weeks  is  suflBcient  from  the  first  day  of  exposure 
to  destroy  the  animal.  It  should  be  borne  in  mind  that  this  period 
holds  only  for  pigs  constantly  exposed  to  virus  in  a  small  pen. 

Lesions  produced  by  the  disease. — Unfortunately  this  outbreak, 
like  so  many  studied  since  1886,  was  a  mixture  of  two  diseases.  We 
may  now,  after  the  investigations  of  the  jjast  few  years,  lay  down 
the  general  statement  that  almost  all  extensive  lung  disease  is  caused 
bj^  the  swine  plague  germ.  At  the  same  time  it  is  diflScult  to  deter- 
mine with  any  degree  of  certainty,  when  the  outbreak  is  of  a  mixed 
character,  the  exact ,  role  which  each  germ  plavs  in  causing  disease 
of  the  stomach  and  intestines.  The  hog  cholera  germ  may  cause 
certain  injuries  to  the  mucous  membrane,  and  the  swine  plague  germ 
coughed  up  from  the  air-tubes  and  swallowed  may  cause  additional 
injury  to  the  whole  digestive  tract.  It  is  also  impossible  to  deter- 
mine definitely  which  germ  enters  the  body  of  the  pig  first.  Either 
may  prepare  the  way  for  the  other.  As  there  is  much  variation  in 
the  activity  or  virulence  of  either  germ,  it  is  very  probable  that  the 
most  virulent  makes  the  first  attack  and  thereby  paves  the  way  for 
the  other.  We  mav  likewise  assume  that  the  germs  are  transmitted 
together  from  one  nerd  or  pig  to  another. 
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nrVBSTIOATIONB  OF  INFECTIOUS  ANIMAL  DIBEASES. 

The  account  of  the  investigations  of  swine  diseases  which  follows 
is  interesting  for  several  reasons.  In  the  first  place''it  demonstrates 
what,  indeed,  might  have  been  expected,  that  both  hog  cholera  and 
swine  plague  may  exist  under  different  forms.  These  differences  are 
due  to  the  fact  that  the  germs  which  produce  the  outbreaks  are  of 
very  different  degrees  of  .virulence.  An  important  point  is  that  the 
changes  found  in  the  internal  organs  on  post-mortem  examination 
differ  materially  in  the  same  disease  accordmg  to  the  virulence  of  the 
germ  which  is  the  exciting  cause.  It  is  therefore  probable  that 
there  will  be  found  all  shades  of  difference  in  these  diseases  connect- 
ing the  types  first  described  in  the  reports  of  this  bureau  with  the 
very  distmct  types  described  on  these  pages. 

These  extreme  differences  in  the  type  of  disease  which  may  be  en- 
countered undoubtedly  explain  the  variety  of  results  of  preventive 
and  curative  measures  in  the  hands  of  different  individuals.  It  also 
explains  why  hog  cholera  has  shown  the  most  actively  contagious 
characters  in  some  outbreaks  while  in  others  it  only  spreads  slowly 
or  not  at  all. 

These  researches  also  confirm  the  conclusions  reached  in  the  studies 
made  during  1886,  1887,  and  1888  as  to  the  existence  of  the  two  dis- 
tinct communicable  diseases  of  swine  which  we  have  called  hog 
cholera  and  swine  plague.  In  some  cases  the  ^erms  of  both  diseases 
were  found  in  the  body  of  the  same  animal,  indicating  that  death 
resulted  from  a  complication  of  the  two  maladies.  In  other  instances 
the  most  elaborate  researches  would  only  reveal  the  presence  of  the 
swine-plague  germ,  while  at  still  other  times  only  the  hog  cholera 

ferm  could  be  found.  We  have  here  further  proof,  therefore,  that 
^  oth  of  these  germs  are  fatal,  and  that  they  may  a:t  each  by  itself 
in  producing  disease,  or  the  two  may  be  present  at  the  same  time  and 
eacA  develop  its  peculiar  effects  in  the  body  of  the  same  animal. 

The  following  brief  account  of  the  investigations  conducted  under 
my  direction  into  the  nature  of  infectious  animal  diseases  has  been 
prepared  by  Dr.  Theobald  Smith,  who  is  in  charge  of  this  branch  of 
the  work  of  the  Bureau  of  Animal  Industry,  it  will  be  found  of 
great  interest  to  all  who  desire  a  more  thorough  knowledge  of  these 
maladies.  Only  the  most  important  results  are  outlined,  all  minor 
details  of  experiments  and  tiie  autopsy  notes  being  reserved  for  the 
report  of  the  Bureau  of  Animal  Industry, 

ON  TWO  OTTTBREAKS  OF  MODIFIED  HOG  CHOLERA. 

L  Early  in  January  a  disease  broke  out  in  a  small  herd  of  swine 
near  Knowles,  Md. ,  which,  upon  examination,  proved  to  be  a  modified 
form  of  hog  cholera.  Considerable  attention  was  paid  to  this  out- 
break, and  the  bacillus  causing  it  was  carefully  studied  and  identified 
as  a  variety  of  the  hog  cholera  bacillus  as  described  in  the  report^  of 
1885-'88,  and  in  the  bulletin  on  hog  cholera.  The  imi>ortance  of 
thoroughly  determining  the  various  forms  of  swine  disease,  in  view 
of  prevention  and  extermination,  and  of  the  methods  to  be  employed 
for  this  object,  need  not  be  insisted  on  at  this  time.  The  importance 
is  a  sufficient  reason  for  these  investigations,  which  can  here  oe  given 
only  in  abstract. 

wnerdl  charact^s  of  the  disease. — On  December  16,  1888,  Mr.  P. 
ha4  eight  fine  shoats,  about  three  months  old,  and  on  this  day  he 
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It  CTows  more  actively  in  bouillon-peptone,  causing  a  considerable 
turbidity  of  the  liquid.  Its  colonies  in  gelatine  are  larger,  the  sur- 
face colonies  more  especially  so.  These  spread  out  in  the  form  of 
fleshy,  perfectly  round,  flat  discs  on  the  gelatine  layer.  The  bacilli 
themselves  are  perhaps  slightly  larger  than  the  true  hog-cholera 
bacilli.    In  other  respects  they  are  the  same. 

When  we  come  to  the  pathogenic  effect  a  decided  difference  is  ob- 
served between  the  two  forms.  Calling,  for  the  sake  of  convenience, 
the  first  described  bacillus  a  and  the  one  now  under, consideration  6, 
the  latter  is  much  less  virulent.  This  has  been  observed  both  on  pigs 
and  on  smaller  animals,  such  as  rabbits  and  mice.  Pigs,  when  fed 
with  beuillon  cultures,  became  very  sick  for  a  few  days  and  had 
more  or  less  diarrhea.    Recovery  usually  took  place  in  a  week.    One 

Eig  was  fed  after  a  fast  of  a  day  with  some  carbonate  of  soda  solution 
ef ore  receiving  as  a  drench  somewhat  less  than  a  pint  (400  cubic 
centimeters)  of  a  bouillon  culture  of  this  bacillus.  It  died  in  four 
days,  and  at  the  autopsy  considerable  inflammation  of  the  stomach 
and  intestines  was  observed.  The  germs  were  not  found  in  the  spleen, 
but  from  the  mesenteric  glands  they  were  obtained  in  roll  cultures, 
no  other  bacteria  being  present.  These  experiments  are  sujficient  to 
demonstrate  the  pathogenic  power  of  this  bacillus  on  pigs.  They 
also  show  that  this  power  is  decidedly  inferior  to  that  of  bacilluB  a. 

The  effect  on  rabbits  deserves  a  moment's  consideration,  owinff  to 
the  importance  of  rabbit  inoculation  in  the  study  of  the  hog  cholera 
baqilli.  The  bacillus  a  may  be  considered  quite  invariably  fatal  to 
rabbits,  even  in  very  minute  doses.  This  is  not  true  of  bacillus  6, 
however.  When  a  moderate  quantity  of  a  bouillon  cxdture  (one-quar- 
ter of  a  cubic  centimeter)  is  injected  beneath  the  skin,  the  rabbit 
mav  die  in  from  ten  to  twenty  days.  The  lesions  observable  are  a 
rather  extensive  subcutaneous  purulent  infiltration,  often  developing 
into  an  abscess  which  may  rupture.  The  spleen  is  small,  the  Ever 
without  necrotic  foci.  The  Peyer's  patches  of  the  small  and  large 
intestine  and  the  follicles  in  the  contracted  terminal  portion  of  the 
csBciun  are  swollen  and  appear  as  whitish  points  or  nodxdes,  varying 
in  size.  These  may  break  on  the  surface  of  the  mucosa  and  become 
converted  into  ulcers  with  adherent  sloughs.  Not  infrequently  the 
transverse  folds  in  the  ceecum  and  the  mucosa  in  the  upper  portion 
of  the  colon  may  be  studded  with  typical  "hog  cholera  necroses  or 
ulcers.  Here  we  have  the  lesions  of  hog  cholera  in  pigs  reproduced 
with  a  remarkable  clearness  in  rabbits  by  subcutaneous  inoculation. 
While  subcutaneous  inoculation  is  not  generally  fatal  to  rabbits,  in- 
travenous injection  of  very  small  doses  of  bouillon  cultures  (one- 
twentieth  to  one-fifth  of  a  cubic  centimeter)  is  more  certain  in  its 
effects,  and  the  same  intestinal  lesions  are  produced  which  have  been 
described  as  the  result  of  subcutaneous  inoculation. 

These  rather  remarkable  lesions  at  first  sight  might  induce  us  to 
differentiate  widely  this  organism  from  the  true  hog  cholera  bacillus 
a.  Their  essential'  identity  is  demonstrated  by  the  very  instructive 
results  obtained  by  inoculating  attenuated  cultures  of  the  bacillus  a. 
We  then  are  able  to  produce  the  same  peculiar  follicular  swelling  and 
ulceration  in  the  intestines,  while  the  spleen  remains  small  and  the 
liver  free  from  necrosis. 

Another  proof  of  the  essential  identity  of  these  two  bacilli,  a  and 
6,  was  furnished  by  rabbit  vaccination.  A  number  of  rabbits  were 
inoculated  twice  with  the  bacillus  6  in  quantity  sufficient  to  produce 
a  rise  of  3®  or  4°  F.  in  the  temperature  of  the  animaJs  for  a  week  or 
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longer,  but  not  sufficient  to  prove  fatal.  Subsequent  inoculation 
withtiie  virulent  bacillus  a  failed  to  kill  these  animals,  although  their 
temperature  rose  4°  or  5°  F.,  and  the  control  animals  all  suo- 
cuinbed.  In  other  words  the  bacillus  6  proved  to  be  a  vaccine  for 
the  bacUlus  a. 

The  investigations  with  reference  to  this  bacillus  have  elicited  the 
foUowiM  facts:    (1)  It  is  ^sentially  identical  with  the  true  hog 
cholera  bacillus  as  shown  by  rabbit  experiments*  (2)  it  is  much  less 
pathogenic  than  the  latter. 
II.  During  September  Dr.  Kilborne  visited  Clarke  County,  Va., 
'^\     where  more  or  less  swine  disease  was  prevalent.     The  disease  seems 
tohave  been  lingering  along  the  river  below  Berry ville  since  last 
winter,  and  became  especially  virulent  during  August.    It  was  esti- 
mated that  about  75  per  cent,  of  the  swine  in  the  vicinity  of  Berry  ville 
succumbed  to  the  disease.     At  the  time  of  the  inspector's  arrival 
there  were  very  few  sick,  many  having  died  during  the  two  or  three 
weeks  precedtog.    The  symptoms  observed  bj^  the  owners  of  herds 
were  Sequent  coughing,  diarrhea,  and  occasional  vomiting.    The 
affected  animals  lost  flesh  and  strength  very  rapidly.    There  were 
alfio  general  reports  of  skin  disease  accompanying  tnese  symptoms. 
Pieces  of  skin  were  said  to  drop  off,  leaving  raw,  deep  sores.    The 
skin  of  the.  ears  and  belly  became  purplisn  and  was  covered  with 
sores. 

Owing  to  the  meager  material  on  hand,  the  notes  are  given  some- 
what more  in  detail: 

Two  sick  pigs  were  broujjht  to  the  Experimental  Station  of  the 
Bureau  and  there  confined  m  an  isolated  disinfected  pen.    At  the 
saine  time  a  healthy  pig,  whose  history  was  well  known,  was  penned 
with  them.   .  Both  pigs  arrived  at  the  Station  September  4.    One 
(No,  3)  died  September  11,  the  other  (No.  4)  September  23.    The 
former  had  idcers  on  gums  and  tongue,  inflammation  of  the  mucous 
membrane  of  the  stomach  and  small  intestines,  and  ulcers  in  ceecum 
^d  colon;  parenchymatous  inflammation  of  kidneys.    The  anterior 
^^  of  lungs  hepatized;  bronchitis.    The  lymphatics  throughout 
the  tody  considerably  enlarged,  reddened,  and  mottled  with  paler 
spots  and  occasional  petechise.     The  mesenteric  glands  differed, 
how^ever,  in  presenting  a  peculiar  yellowish-green  color,  due  to  case- 
anon,  which  was  distributed  in  small  masses  throughout  the  gland 
substance.     Cultures  on  plates  of  gelatine  and  agar,  in  tubes  of 
"Q^illon,  agar,  etc.,  from  blood,  spleen,  liver,  lungs,   mesenteric 
^a    inguinal  glands  were  unsatisfactory,  owing  to  the  fact  that 
^eiry  organ  examined  contained  several  varieties  of  organisms. 
*^©  swine  plague  germ  was  found  in  four  organs ;  besides  tliis  were 
^^^ptococci  and  various  non-motile  organisms.     From  Esmarch  rolls 
*^©nn  closely  resembling  the  modified  hog  cholera  bacillus  was 
obtained,  but  its  effect  on  one  rabbit  was  negative.     The  second  case 
^^s  more  satisfactory  in  this  respect.    This  lived  to  September  23, 
?®  stated  above.    The  lesions  found  at  the  autopsy  were  the  same  as 
^  tie  preceding  case,  so  far  as  the  lungs,  mesenteric  glands,  kid- 
^^y^y  and  stomach  are  concerned.    In  addition  to  these  there  were 
on^N^  infarcts  in  the  spleen.     The  lesions  in  the  intestines  differed 
er?      materially.    The  mucosa  of  ileum  was  covered  by  k  diphtheritic 
ofiKv  ^^  and  its  wall  very  much  thickened.    The  mucous  membrane 
^^^iie  caecum  and  colon  was  likewise  diphtheritic;  only  one  ulcer  pen- 
^ting  th^  mucosa  was  found.    From  the  spleen  and  liver  numerous 
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hog  cholera  bacilli  were  obtained,  and  their  effect  on  rabbits  was 
the  same  as  that  of  t^he  modified  bacillus  already  described,  rrom 
the  diseased  hmgs  swine  plague  germs  were  obtained. 

The  healthy  pig  penned  with  them  September  18  was  killed  De- 
cember 9.    Tne  skin  of  the  major  portion  of  the  body  was  covered 
by  firmly  adherent,  thick,  dry  crnsts  or  scabs,  and  in  general  the 
condition  of  the  pig  was  unthrifty  and  poor.    The  internal  organs 
were  normal,  however.    In  the  csecum  and  upper  colon  there  were 
a  few  cicatrices  indicative  of  former  ulceration. 

The  discovery  of  this  modified  hog  cholera  raises  several  impor- 
tant questions.    May  there  not  exist  in  different  parts  of  our  couatry 
other  varieties  of  the  hog  cholera  bacillus  perhaps  still  less  virulent 
than  the  one  described?    If  so,  it  necessarily  follows  that  there  must 
be  considerable  differences  in  the  general  character  of  the  disease 
and  in  its  infectious  and  contagious  qualities.    Bacteria  which  pos- 
sess pathogenic  activities  in  a  high  aegree  will  generally  make  tha 
resulting  disease  contagious.    The  germs  carried  out  of  one  animal 
will,  sooner  or  later,  produce  disease  in  another  animal  coming  in 
contact  with  them.    This  direct  transmission  of  bacteria  from  0110 
animal  to  another,  and  the  consequent  outbreak  of  disease  in  tho 
second  animal,  makes  the  disease  conidgious,  whether  tho  bacteria 
be  carried  in  the  dust  of  the  air  or  transferred  to  the  soil  in  the  dis- 
charges and  the  urine  to  infect  the  food  of  another  animal.    The 
transmission  of  bacteria,  in  whatever  manner,  from  one  animal  to 
another,  provided  the  bacteria  do  not  undergo  any  necessary  changes 
during  the  passage,  constitutes  contagion.    This  is  the  character  of 
the  virulent  hog  cholera.    Animals  placed  in  contact  with  such  dis- 
ease in  pens  where  there  is  no  *'soil    whatever  will  take  the  disease 
and  die. 

When  we  come  to  the  weaker  varieties  of  this  germ  the  case  is 
different.  Large  quantities  of  virus  do  not  prove  fatal,  though  they 
may  cause  severe  disease,  and  in  order  that  the  bacteria^  may  mani- 
fest their  highest  potency  the  animal  must  have  been  debilitated  by 
some  other  cause.  This  was  illustrated  in  the  feeding  experiment 
cited  above  by  the  use  of  the  carbonate  of  soda.  TMs  jnade  the 
stomach  alkaline  and  allowed  the  bacteria  to  pass  into  the  intestine. 
Any  derangement  of  the  stomach  by  which  its  activity  is  reduced 
may  act  in  the  same  way.  Overfeeding  or  sudden  change  of  feed, 
disease  of  the  liver,  ascarides  plugging  the  bile-duct,  disease  of  the 
lungs,  all  these  tend  to  impair  digestion  directly  or  indirectly  and 
prepare  the  way  for  the  introduction  and  unchecked  multiplication 
of  tne  specific  bacteria.  It  is  also  evident  that  in  such  outbreaks  all 
animals  will  not  be  attacked  unless  all  have  been  subjected  to  the 
same  or  similar  debilitating  influences.  In  other  words,  the  disease 
is  communicable,  but  only  under  special  conditions.  Unfortunately 
these  debilitating  influences  usually  do  come  upon  all  animals  in  a 
herd  alike,  whether  they  pertain  to  the  food,  to  exposure,  or  to  ani- 
mal parasites. 

It  IS  evident  that  many  erroneous  impressions  will  be  gained  by 
insufficient  knowledge  concerning  such  modifications  of  the  disease, 
especially  in  regard  to  treatment  and  prevention.  An  inoculation 
may  appear  to  protect  animals  from  a  mild  typo  of  the  disease  when 
it  would  be  unable  to  do  so  from  a  virulent  one.  Again,  tHe  inocu- 
lated animals  may  have  been  placed  in  such  conditions  that  their 
system  would  have  resisted  the  disease  even  without  inoculation. 
The  same  is  true  with  regard  to  so-called  remedies  and  preventives. 
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These  may  prove  efficacious  in  one  type  of  disease,  bnt  yrhen  applied 
to  others  the  remedy  may  utterly  fail.  As  a  general  role  only  those 
remedies  or  preventives  are  worthy  of  the  name  which  prove  effica- 
cious in  the  Pennine  virulent  hog  cholera.  This,  according  to  our 
experiments,  nas  proved  transmissible  from  animal  to  animal  under 
ai^  circumstances. 

The  existence  of  such  modifications  still  more  complicates  the 

study  of  swine  diseases  already  made  difficult  by  the  frequent  ad- 

niixture  of  two  diseases,  hog  cholera  and  s^^ine  plague,  in  the  same 

herd.    The  additional  difficulty  arises  from  the  fact  that  the  less 

virulent  germs  often  fail  to  penetrate  into  the  internal  organs,  such 

as  the  spleen  and  liver,  where  they  are  easily  detected,  and  remain 

limited  to  the  intestines  or  the  lungs  wherever  the  disease  process  is  ^ 

actually  going  on.    Under  certain  conditions  the  detection  of  bacte- " 

ria  in  the  affected  lungs  is  a  very  simple  matter,  but  it  is  always  a 

difficult  and  frequently  an  insoluble  problem  when  the  investigations 

luust  be  limited  to  the  miscellaneous,  ever-changing  contents  of  the 

digestive  canal.    The  importance  of  exercising  the  greatest  care  in 

^vestigations  and  the  ^eatest  caution  in  coming  to  conclusions 

lUTist  be  impressed  upon  all  those  who  are  investigating  what  seems 

to  be  exactly  the  same  disease  in  different  parts  of  our  country. 

These  investigations  also  suggest  the  possibility  that  there  may  be 
still  other  diseases  falsely  called  hog  cholera,  wnich  are  of  a  purely 
temporary  character,  ana  which  are  called  forth  by  various  unsani- 
tary concntions.  Such  diseases,  if  they  should  be  proved  to  appear 
now  and  then,  would  not  be  communicable,  but  would  be  self -limited 
anddisappear  when  theexcitingcause  is  removed.  Such  localizeddis- 
eases  have  been  reported  as  occurring  now  and  then  among  the  human 
family  after  eating  spoUt  or  diseased  meat.  Only  lately  has  attention 
been  directed  to  the  bacteriological  side  of  these  occasional  diseases. 
A  very  good  illustration  is  reported  by  Professpr  Gartner,*  in  Jena. 
A  cow  affected  with  diarrhea,  accompanied  by  discharge  of  mucus 
from  the  bowels,  was  slaughtered  and  the  meat  used  for  food,  because 
the  inspector,  after  a  careful  examination,  pronounced  it  normal. 
Of  about  ninety  persons  who  ate  of  this  meat,  either  raw  or  boiled, 
fifty-seven*  became  ill  from  two  hours  to  several  days  thereafter. 
The  severity  of  the  disease  varied  with  the  quantity  of  raw  meat 
consumed.  One  person  who  consumed  1^  pounds  died  in  thirty-five 
hours.  From  the  meat  of  the  slaughtered  cow,  as  well  as  from 
the  organs  of  the  deceased  person,  a  bacillus  was  obtained  which  had 
not  been  before  recognized,  and  which  was  denominated  bacillus  en- 
teriditis.  It  proved  to  be  pathogenic  on  the  smaller  experimental 
animals  such  as  mice,  g^uinear-pigs,  and  rabbits.  It  destroyed  them 
when  inoculated  or  fed  in  sufficient  doses,  and  usually  produced  in- 
flammation of  the  intestines.  There  coxdd  be  no  reasonalble  doubt,  in 
view  of  the  investigations,  that  this  bacillus  was  the  cause  of  the  ep- 
idemic. At  the  same  time  it  is  not  known  to  be  the  cause  of  any 
recognized  infectious  disease  in  man.  According  to  investigations 
made  subsequently  in  the  province  of  Herzegovina,  by  Karlinski,! 
this  bacillus  entenditis  is  not  an  uncommon  inhabitant  of  the  dried 
meat  of  that  country,  and  he  traced  a  case  of  acute  poisoning  to  such 
meat.    He  also  claims  to  have  found  the  same  germ  in  the  intestines 

of  healthy  animals  and  of  man. 

■  ■■  ■  I      .  I     II  I  I       — — ^ii^ 

♦  Corresp.  d.  allg.  ftrztl.  Vereins  Thtiringen,  1888. 
t  GentralbL  f.  Bakteriologie  (1889),  vi,  m 
Aa  89 6 
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The  mannpr  in  which  swine  are  fed  in  some  parts  of  our  country 
does  not  preclude  the  occurrence  of  disease  very  similar  to  that  just 
described!^    At  the  same  time  it  would  by  no  means  deserve  the  name 
of  hog  cholera.     It  might  attack  all  the  animals  of  a  herd  at  the  same 
time,  stop  when  these  had  recovered  or  died,  and  thus  give  the  im- 
pression that  certain  preventives  or  cures  had  brought  about  the 
recovery  when  perhaps  a  change  of  feed  woxdd  have  resiJited  equally 
well.    The  dangers  to  which  domesticated  animals,  and  especially 
those  of  the  omnivorous  tyi)e,  are  exposed  by  the  miscellaneous  food 
which  they  receive,  contaminated  by  germ^  of  every  kind,  are  very 
great,  and  it  would  seem,  when  we  take  into  consideration  the  prog- 
ress of  investigations  in  the  field  of  preventible  disease,  that  the 
methods  of  rearing  swine  naust  be  radically  changed  and  adapted 
more  to  sanitary  laws  if  disease  is  to  be  kept  in  check.    The  hypoth- 
esis of  the  occurrence  of  disease  not  to  be  classed  under  swine  plague 
or  hog  cholera  receives  some  support  from  the  fact  that  we  occasiou- 
ally  meet  with  disease  in  swine  involving  the  lungs  or  the  intestines, 
or  Doth  organs  together,  from  which  no  positive  bacteriological  re- 
sults are  ODtainable.     Sometimes  unusual  {orms  of  bacteria  will  pro- 
dominate,  at  others  such  ubiquitous  germs-  as  streptococci  are  tix^ 
only  ones  to  be  detected.    These  facts  indicate  either  the  insufficiency 
of  bacteriological  methods  or  else  the  production  of  disease,  undex* 
aggravated  conditions,  by  germs  which,  under  ordinary  circum- 
stances, must  be  regarded  as  harmless. 

SWINB  PLAQUE. 

It  has  already  been  stated  that  lung  disease  associated  with  the 
swine  plague  germ  was  present  in  the  outbreaks  of  modified  hog 
cholera  described  briefly  m  the  preceding  pages.  It  has  been  one  of 
the  chief  difficulties  .in  the  study  of  this  disease  to  obtain  it  free  from 
complication  with  hog  cholera.  These  mixed  outbreaks,  as  they  might 
be  denominated,  have  been  encountered  with  rare  exceptions  ever 
since  1886.  They  have  led  to  various  attacks  on  the  work  of  the 
Bureau,  attacks  as  unfounded  as  they  seem  to  be  inspired  with  per- 
sonal malice.  It  was  maintained  that  swine  pla^e  was  merely 
grafted  on  hog  cholera  or  secondary  to  it.  A  careful  survev  of  facte 
would  lead  one  to  adopt  the  conclusion  that  in  a  fraction  of  the  out- 
breaks just  the  reverse  is  true,  and  that  hog  cholera  attacks  the  herd 
after  it  has  been  invaded  by  the  infectious  lung  disease. 

I.  During  the  fall  of  1889  several  epizootics  of  swine  disease  were 
again  carefully  studied  in  order  to  elucidate  as  far  as  possible  the 
relation  between  the  two  diseases  of  swine  plague  and  hog  cholera. 
The  first  epizootic  appeared  among  swine  fed  at  a  slaughter-house 
near  the  Station.  Late  in  September  the  owner  had  purchased  in  tte 
Washington  markets  thirty-five  animals  in  two  lots,  possibly  in  three. 
They  began  to  die  about  one  week  thereafter,  and  within  little  more 
than  one  month  they  were  all  dead.  A  small  number  had  already 
succumbed  before  the  outbreak  came  to  our  notice.* 

Tliirteen  animals  were  examined.  They  were  small,  weighing  from 
26  to  35  pounds  each.  It  is  impossible,  in  a  small  space,  to  give  an 
adequate  idea  of  the  lesions  manifested  in  these  thirteen  cases.  In 
all,  the  lungs  and  the  large  intestine  were  diseased,  but  the  extent  of 
the  disease  varied  considerably.     Of  the  lung  tissue  from  one-half  to 

*A  small  number  of  oldei-  animals  on  the  place  and  freely  mingling  with  these  did 
not  take  the  disease. 
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three-fourths  was  hepatized.  The  bronchi  contained  a  muco-puru- 
lent  secretion.  The  hepatization  was  of  a  .bright  red  color,  mottled 
in  many  cases  with  greenish-yellow,  necrotic  areas;  in  others  the 
necrosis  was  absent.  The  pneumonia  was  accompanied  in  most  cases 
by  more  or  less  extensive  exudative  pleuritis,  limited,  at  least  in  its 
severer  form,  to  the  covering  of  the  solidified  lung  tissue.  The  peri- 
cardium, and  more  rarely  the  epicardium,  was  covered  by  the  same 
exudate.  As  a  rule  the  lobes  of  the  lungs  were  glued  to  each  other, 
to  the  chest  wall,  and  to  the  diaphragm.  The  lesions  of  the  digest^ 
ive,  tract  involved  the  stomach  and  the  large  intestine.  The  for- 
mer was  usually  hy percBmic,  bordering  on  hemorrhage,  occasionally 
with  localized  sloughs  or  ulcers.  Tne  large  intestmes  were  as  a 
rule  ulcerated,  but  the  ulceration  varied  very  much.  In  some  ani- 
mals it  was  limited  to  the  follicles,  in  others  the  necrosis  of  the 
mucous  membrane  was  very  extensive.  Pigmentation  and  hyper- 
SBmia  were  not  uncommon. 

The  bacteriological  examination  comprised  cultures  on  gelatine, 
agar,  and  in  bouillon,  from  the  spleen,  liver,  and  pleural  exudate; 

felatine  and  agar  roll  and  plate  cultures  from  different  regions  of  the 
iseased  lung  tissue,  and  the  inoculation  of  rabbits  with  oits  of  the 
same  tissue.  The  results  of  this  laborious  examination  are  somewhat 
different  from  those  obtained  from  former  outbreaks,  and  they  indi- 
cate how  important  it  becomes  in  these  inquiries  to  know  something 
of  the  previous  history  of  the  infected  herd. 


No. 


Nature  of  the  germs  obtained. 


Remarks. 


1 

9 

a 

4 
5 

6 

7 

8 

9 

10 

11 

12 

18 


Swine  plague  germs 

do 

Hog  cholera  germs ;  swine  plague 
germs  only  in  lungs. 

Hog  cholera  germs « 

Swme  plague  germs 

Hog  cholera  germs 

8wme  plague  germs 

Swine  plci^ue 

Swine  plague  and  hog  cholera  germs. 

...  ..do « 

do •. 

Swine  plague  germs 

Hog  cholera  germs 


Ulceration  of  large  intestine  slight;  lung  disease  seram. 

Do. 
Ulceration  very  eztensiipe;  lung  disease  modersita. 

Do. 
Ulceration  moderate;  lung  disease  moderateu 

Do. 

Do. 
Ulceration  slight;  lung  disease  severe. 
Ulceration  ezteosiTe;  lung  disease  seTera. 

Do. 
Ulceration  moderate;  lung  disease  moderate. 
Ulceration  moderate;  lung  disease  severe. 
Ulceration  slight;  lung  disease  moderate. 


An  examination  of  the  table  shows  that  in  soite  of  the  careful 
search  no  hog  cholera  bacilli  could  be  found  in  Nos.  1,  2,  5,  7,  8,  and 
12,  while  on  the  other  hand  no  swine  plague  bacteria  could  be  found 
in  Nos.  4,  6,  and  la.  The  rest— Nos.  3,  9, 10,  and  11— contained  both 
hog  cholera  and  swine  pla^e  bacteria.  In  general,  the  lesions  cor- 
responded with  the  bacteriological  facts.  This  was  particularly  so 
witli  the  four  first  cases  examined.  In  Nos.  1  and  2  the  ulceration 
of  the  large  intestine  was  slight,  apparently  follicular,  while  the 
lung  disease  was  very  severe.  In  Nos.  3  and  4  the  reverse  was  true; 
the  intestinal  ulcers  were  very  large  aad  numerous,  the  lung  disease 
moderate  and  without  pleuritis.  In  Nos.  1  and  2  no  hog  cholera 
bacilli  could  be  found,  although  special  attention  was  paid  to  this 
point.  In  No.  4  no  swine  pla^e  germs  could  be  found;  in  No.  3 
they  were  only  detected  b v  rabbit  inoculation  with  bits  of  lung  tissue. 
In  cidtures  from  the  otner  organs  hog  cholera  ^erms  were  present 
exclusively.  In  the  other  cases  a  similar  parallelism  between  the 
lesions  ana  the  germs  f  oimd  was  present,  but  not  so  well  marked  as 
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in  the  first  four  cases.  If  we  had  limited  our  investirations  to  Nos,  1 
and  2  we  should  have  no  doubt  coip^idered  the  outbreak  as  swine 
plague.  If  we  had  only  examined  ifo.  4  we  should  have  pronounced 
the  disease  hog  cholera,  whereas,  in  fact,  the  herd  was  affected  with 
both  diseases. 

If  we  should  attempt  an  explanAtion,  by  using  statements  whicli 
can  not  be  clearly  demonstrated  as  facts,  we  might  come  to  the  fol- 
lowing conclusions:  The  pigs,  which  came  from  two  or  three  different 
sources,  came  infected  with  two  different  diseases.    This  view  will  be 
borne  out  by  the  earliest  four  cases  actually  examined.   Unfortunately 
six  or  seven  of  the  herd  were  dead  before  we  had  any  knowledge  of 
the  outbreak.    These  might  have  helped  us  still  more  in  coming  to 
some  conclusion.    When  the  animals  were  thrown  together  second- 
ary infection  took  place,  those  having  swine  plague  becoming  in- 
fected with  hog  cholera,  and  those  having  hog  cholera  with  swine 
plague  (see  Nos.  9, 10, 11).    As  regards  the  intestinal  lesions  in  those 
animals  in  which,  after  very  diligent  search,  no  hog  cholera  bacilli 
could  be  found,  we  do  not  venture  an  opinion,  because  the  hog 
cholera  bacilli  may  have  been  limited  in  their  distribution  to  the 
digestive  tract,  which  was  not  examined  directly.    What  may  be 
maintained,  however,  is  that  in  those  cases  the  internal  organs  were 
flooded  with  swine  plague  germs;  the  diseased  lungs,  also  flooded 
with  swine  plague  germs,  after  very  careful  examination  proved  to 
be  free  from  hog  cholera  ^erms.     When  we  take  into  consideration 
the  fact  that  when  hog  cholera  germs  are  at  all  present  in  the  dis- 
eased animal  they  generally  appear  in  all  organs,  and  that  they  are 
far  more  easUy  detected  than  are  the  swine  plague  germs — ^the  latter 
generally  failing  to  grow  on  gelatine — we  may  safely  assume  that  in 
Siose  cases  in  which  hog  cholera  germs  were  not  detected  they  were 
either  wholly  absent,  or,  when  present,  exercised  a  very  minor  influ- 
ence on  the  course  of  the  disease,  and  that  the  swine  plague  or  in- 
fectious pneumonia  was  the  primary  disease  and  the  cause  of  death. 

In  view  of  the  skepticism  which  prevails  to  some  extent  as  to 
the  existence  of  a  disease  independent  of  hog  cholera,  the  following 
inoculations,  which  clearly  demonstrate  the  pathogenic  effect  of  the 
swine  plague  germ,  are  briefly  reported: 

Four  pigs  were  inoculated  with  a  turbid  suspension  of  swine 
plague  germs,  grown  on  agar. 

TSo.  272  received  2  cubic  centimeters  subcutaneously;  killed  after 
three  weeks.    No  effect. 

No.  273  received  one-half  cubic  centimeter  through  the  right 
chest- wall  into  the  lungs.  Sick  for  a  week,  breathing  with  difficulty. 
Seems  to  have  recovered  after  two  weeks,  when  it  was  killed.  Dia- 
phragm pressed  downward.  Both  pleural  sacs  converted  into  large 
abscess  cavities,  surrounded  by  tnick  pyogenic  membranes,  and 
distended  with  a  thin,  milky  fluid.  Both  lungs  compressed  into  a 
very  small  space.  Pericardium  and  epicardium  covered  with  puru- 
lent exudate. 

No.  274  received  1  cubic  centimeter  of  the  suspension  into  the 
abdominal  cavity.  Dead  in  twelve  hours.  Exudative  peritonitis, 
pleuritis,  and  pericarditis. 

No.  275  received  into  the  right  lung  H  cubic  centimeters  of  the 
suspension.  Dead  in  sixty  hours.  Double  exudative  pleuritis  and 
pericarditis.  Eight  lung  almost  entirely  necrosed;  the  left  has  a 
typical  pneumonia  in  principal  lobe,  Inteiise  catarrhal  inflammation 
of  the  stomach. 
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Anotlier  outbreak  of  swine  disease  among  penned  pigs  not  far 
he  Station,  during  November,  1888,  deserves  a  brief  descrip- 
ere,  because  of  the  very  curious  and  instructive  fact  that 
plague  occurred  in  one  pen  and  ho^  cholera  in  another;  nor 
possible  to  find  hog  cholera  germs  m  the  swine  plague  pigs, 
Qe  plague  germs  in  the  hog  cnolera  pigs.  The  details  as  re- 
the  characters  of  the  surroundings,  the  pens,  etc.,  must  be 
)d  for  future  publication.  A  sow  in  one  of  the  pens  became 
ovember  8,  and  died  suddenly  next  day.  It  had  seven  pigs 
veeks  old,  small  for  their  age.  All  of  these  died  in  the  space 
r  days,  from  November  9  to  November  12,  inclusive,  ana  all 

0  were  examined.  The  disease  in  these  five  cases  was  very 
.like.  The  lungs  were  hepatized,  the  hepatization  involving 
ae-half  to  two-tnirds  of  the  entire  lung  tissue,  and  invariably 
Dendent  portion.     The  hepatization  was  quite  firm,  varying 

granular,  grayish-red,  mottled  appearance  to  an  occasional 
•hagic  infiltration. 

lative  pleuritis  extending  to  the  pericardium  was  present  in 
ase.  The  stomach  was  usually  contracted,  empty,  containing 
IS,  catarrhal  coating.      The  liver  was  unusually  firm  to  the 

The  large  intestine  more  or  less  hypersemic  or  pigmented, 
light  roughening  (necrosis  ?)  of  the  surface  in  one  case, 
was  not  a  sign  of  ulceration  in  any  of  these  five  cases, 
d  with  the  feces  in  several  instances  were  masses  of  a  soft, 
Bllowish  color,  which  were  probably  exudates  from  the  con- 
membrane.  Careful  bacteriological  examination  of  the  spleen, 
angs,  and  pleura  resulted  in  finding  swine  plague  germs  in 
ase.  The  nog  cholera  ^erm  was  conspicuous  for  its  absence. 
BBcult  to  see  how  the  disease  in  these  cases  can  be  credited  to 
ig  but  the  swine  plague  germ.  The  hyper SBmia  of  the  lar^e 
le,  which  might  nave  resulted  in  croupous  or  diphtheritic 
nation  later  on,  may  be  explained  by  the  swallowing  of  the 
ither  as  it  came  from  the  bronchial  tubes  or  as  it  was  mixed 
le  food  by  the  nasal  discharges  and  feces  of  the  diseased  ani- 

lother  pen,  but  not  in  communication  with  the  last,  were  five 
centlypurchased  (in  October).  Three  died,  of  which  one  was 
Led.  The  two  remaining  sick  ones  were  taken  to  the  Station, 
)y,  together  with  the  viscera  of  the  one  examined,  were  made 
rting  point  of  a  typical  hog  cholera  outbreak.  The  one  exam- 
9iS  affected  with  endensive  necrosis  and  ulceration  of  the  ccRCum 
on,  hemorrhagic  lymphatics  scattering  foci  of  hepatization  in 
^s  without  pleuritis.  In  the  various  organs,  including  the 
hog  cholera  bacilli  were  present  in  large  numbers.  No  swine 
germs  detected. 

contiguous  pen  one  pig  died.  This  proved  to  be  a  case  of  hem- 
ic hog  cholera  without  lung  disease.  Beginning  necrosis,  with 
)mia  in  the  intestine,  hemorrhagic  kidneys  and  lymphatics, 
[norrhages  in  different  parts  of  the  body.  In  this  case  only 
^lera  bacilli  were  found.  The  other  pens  on  the  farm  remainea 
>m  disease. 

1  sum  up  the  result  of  the  investigations  we  have  five  animals 
pen  affected  with  extensive  lung  tissue,  which  is  associated 
vine  plague  germs  only.  We  have  two  other  pens,  not  in 
nication  with  this  one,  affected  with  hog  cholera  only.  These 
^monstrate  as  clearly  as  any  which  we  have  thus  far  been  able 
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even  to  the  suspicion  of  disease.  (2)  There  must  be  a  large  number  it»^-^c^ 
of  control  or  check  animals  of  the  same  age  and  breed,  wnich  are  to  t -^If^ 
be  subsequently  exposed  to  the  disease  unaer  precisely  the  same  con-  wp,  ^^^ 
ditions  as  the  vaccinated  animals.  (3)  The  disease  to  which  they  are  ^^:,^ 
exposed  must  be  carefully  studied,  tne  presence  or  absence  of  swine  VtC^^ 
plague  determined,  and  tne  virulence  of  the  hog  cholera  germs  tested, 
on  rabbits.  It  must  be  virulent  enough  to  prove  fatal  to  .the  control  fc's  ^ 
animals.  This  last  condition  is  of  very  great  importance.  We  h&v^  iT:^ 
seen  from  what  has  been  said  that  not  only  do  hog  cholera  bacterid  Ip^ 
vary  very  much  in  virulence  in  different  outbreaks,  but  we  have  eU-*  mt?^ 
countered  swine  disease  occasionally  in  which  neither  hog  cholera  no^  w?l  ^ 
swine-plague  germs  could  be  found.  The  conclusions  drawn  froi:itx  ^"^^ 
inoculation  experiments  which  are  tested  by  exposure  to  a  mild  iortX^ 
of  the  disease,  or  to  a  disease  which  is  not  hog  cholera  at  all,  migha^^ 
be,  to  say  the  least,  misleading.  Thus,  in  the  inocxdation  experi^ 
ments  of  the  Bureau  made  in  1886,  it  was  clearly  demonstrated  th 
small  doses  of  unattenuated  cultures  injected  beneath  the  skin  d 
not  protect  from  the  virulent  hemorrhagic  form  of  hog  cholera  whe 
the  animals  are  placed  in  infected  pens  where  there  are  always  plen 
of  sick  ones.  Whether  the  animals  would  have  died  if  allowed 
range  over  a  farm  where  the.  virus  is  scattered  over  a  large  area  an 
thus  diluted,  and  where  each  one  would  have  received  less,  is  a  ques 
tion  to  be  tested  by  itself,  although  it  by  no  means  promises  well  i 
view  of  the  results  obtained  in  pens. 

At  present  a  herd  of  about  fifty  pigs  is  being  exposed  to  the 
at  the  station.     One-third  are  control  animals  of  the  same  breed 
the  vaccinated  ones.    These  received  varying  quantities  of  cultur^^^ 
liquid  in  which  attenuated  bacteria  had  multiplied.    The  exposure^"^ 
consisted  in  placing  in  the  pens  about  eight  pigs  infected  with  hoj        "*" 
cholera.     As  the  exposure  has  been  just  begun,  the  results  of  the  ex 
periment  can  not  be  given  in  this  report. 

INVESTIGATIONS  OP  TEXAS  FBVEB, 

Since  the  introduction  and  development  of  better  methods  in  the 
study  of  micro-organisms,  it  seemed  desirable  to  make  more  careful 
and  elaborate  investigations  of  this  disease  in  order  to  determine  if 
possible  its  nature  and  cause,  and  to  derive  therefrom  rational  means 
of  prevention  in  addition  to  those  already  well  known  and  applied. 
The  difficulties  in  the  way  of  such  investigations  are  insurmountable, 
unless  cases  of  the  disease  can  be  obtained  which  are  within  reach  of 
a  well  equipped  laboratory  where  the  more  delicate  methods  of  re- 
search may  oe  applied.  The  material  at  the  disposal  of  the  labora- 
tory has  therefore  been  very  meager,  in  spite  of  continual  efforts  to 
obtain  it  during  the  season  when  it  is  most  apt  to  appear  north  of 
the  permanently  infected  area. 

During  the  summer  of  1888  about  five  cases  were  examined.  The 
disease  had  broken  out  in  Maryland,  about  60  miles  from  the  labora- 
tory, and  in  spite  of  the  care  exercised  in  himting^  it  up  only  five 
cases  fell  into  the  hands  of  the  inspector  in  a  condition  fit  for  exami- 
nation. The  various  organs  were  brought  in  specially  devised  re- 
frigerator cans  to  the  laboratory,  where  they  were  subiected  to  a 
careful  microscopical  and  bacteriological  examination.  The  result  of 
this  work  was  in  general  negative.  The  internal  organs  were  free 
from  bacteria  so  far  as  the  microscope  and  cultivation  were  able  to  go. 
At  the  same  time  investigations  conducted  in  this  manner  were  open 
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tenor  lobes  first,  then  the  principal  lobe.  If,  therefore,  there  exists 
any  relation  between  the  lung  worms  and  the  swine  plague  at  all,  it 
m4  be  regarded  as  indirect!"  The  life  history  of  these  parasites,  'by 
reason  of  their  wide-spread  destructive  presence  in  certain  seasons  of 
the  year,  demands  careful  investigation.  Experience  at  the  Bureau 
Station  seems  to  show  that  swine  iept  off  the  ground  in  pens  do  not 
become  infested  with  these  parasites,  and  this  experience  is  worthy 
of  more  careful  observation. 

Experiments  on  preventive  inoctdation  in  hog  cholera. — Experi- 
ments of  this  kind  have  been  conducted  ever  since  the  discovery  of 
the  hog  cholera  bacillus  in  1885.    They  have  been  hampered  ana  in- 
terrupted by  a  variety  of  causes.     Among  these  may  be  mentioned 
the  season  of  the  year,  the  difficulty  in  obtaining  pigs  above  suspi- 
j      cion  as  regards  previous  exposure,  as  well  as  in  subjecting  them 
I      properly  to  infection  after  they  have  been  inoculated.     The  latter  is 
oy  no  means  of  small  importance  when  we  consider  that  swine  dis- 
eases are  apt  to  appear  in  certain  seasons  of  the  year,  and  that  it  is 
difficult  to  get  material  from  natural  outbreaks  of  a  sufficiently  viru- 
lent character  except  at  these  seasons.     We  must  also  guard  against 
JJSposing  them  to  mixed  outbreaks  of  swine  plague  ana  hog  cholera, 
*  iiese  causes  individually  and  combined  have  greatly  retarded  this 

^TThere  are  other  difficulties  to  be  encountered  even  after  the  pro- 

^^tive  inoculation  shall  have  proved  a  success.     These  difficulties 

S^^e  from  the  existence  of  two  diseases  often  appearing  together  in 

l'^-^  same  herd,  often  independent  of  each  other.     The  vaccine  of  one 

p'^ease  will  not  protect  the  animal  from  an  attack  of  the  other ;  at 

~;^^^st  there  is  notning  to  warrant  the  assumption  that  it  wiii  in  the 

^^sults  thus  far  obtamed  from  experimental  inquiry.     The  question 

^^nceming  the  distribution  of  these  diseases  is  one  which  can  not  be 

Solved  by  the  Bureau  alone,  owing  to  the  enormous  amount  of  work 

^hich  it  involves,  and  which  properly  belongs  to  the  Agi'icultural 

^tations  of  the  different  States.     Tnis  question  of  distribution  should 

^  solved,  at  least  in  a  partial  manner,  before  any  vaccine  of  living 

^erxns  is  indiscriminately  distributed  over  the  country. 

In  carrying  on  experiments  of  preventive  inoculation  this  year,  it 

"Was  thought  best  to  continue  the  investigations  on  the  attenuation  of 

Virus,  and  to  carry  this  attenuation  to  such  a  degree  that  the  bacte- 

>ria  would  not  be  likely  to  cause  an  epizootic  of  the  disease  even  if, 

t>y  accident,  they  should  become  scattered  about.     The  details  of  the 

Xnethod  employed  will  be  published  in  the  report  of  the  Bureau.     The 

l>acteria  were  attenuated  Iby  heat  and  to  such  an  extent  that  rab- 

V)its  were  not  killed  by  a  dose  at  least  fifty  times  that  required  to 

\i\\  them  when  the  virus  was  not  attenuated.     It  was  also  shown  that 

"when  rabbits  have  been  inoculated  with  this  attenuated  virus,  and 

subsequently  with  virus  somewhat  stronger,  they  do  not  die  when 

inoculated  with  the  original  virus.     It  was  thus  demonstrated,  upon 

rabbits,  that  the  inoculation  with  attenuated  virus  makes  the  animal 

insusceptible  to  the  strong  virus. 

In  making  this  test  upon  pigs  the  conditions  are  somewhat  differ- 
ent. Pi^s  take  the  virus  into  the  intestines  with  their  food;  in  the 
rabbits,  it  was  put  under  the  skin.  The  important  question  arises: 
*  WUl  subcutaneous  inoculation  protect  the  animal  from  intestinal 
necrosis  and  ulceration  ?  In  enaeavoring  to  solve  this  problem  the 
experiments  of  the  Bureau  are  keeping  in  view  the  following  impor- 
tant conditions:  (1)  The  animals  must  be  young,  unexposed  hitherto 


90  EEPORT  OF  THE  SEOBETART  OF  AaBIOULTTJBB. 

any  appreciable  jaundice.  The  condition  of  those  organs  engaged 
in  the  aestruction  of  red  corpuscles,  such  as  the  liver  and  spleen,  as 
well  as  the  large  quantity  of  blood  pigment  in  the  urine,  led  to  the 
inference  that  the  disease  was  primarily  due  to  an  enormous  destruc- 
tion of  red  corpuscles.  Moreover,  the  absence  of  bacteria  pointed 
to  parasites  in  tne  blood  different  from  these  organisms. 

When  the  investigations  of  the  paist  summer  were  begun  particu- 
lar attention  was  paid  to  the  blood.  This  led  at  once  to  the  discov- 
ery of  peculiar  bodies  within  the  red  corpuscles.  In  fresh  spleen 
ptdp  they  are  visible  as  round  or  oval,  nearly  colorless,  spots,  from 
one-half  to  2  micromillimeters  (virhis  to  rshr^  inch)  in  diameter  on 
the  disk  of  the  red  corpuscles,  and  always  somewhat  excentrically 
placed.  Careful  focusing  leaves  no  doubt  that  they  represent  bodies 
within  the  corpuscles.  There  may  be  but  one,  quite  commonly  two, 
and  very  rarely  three  or  four,  in  the  same  corpuscle.  In  organs  kept 
in  the  cold  for  nearly  two  weeks  they  were  still  visible,  but  faintly, 
owing  to  the  diffusion  of  the  haemoglobin  around  and  perhaps  into 
them.  When  cover-§:lass  preparations  are  dried,  heated,  and  stained 
with  the  ordinary  aniline  dyes,  these  intra-globular  bodies  stain  as 
readily  as  nuclei  and  bacteria,  and  hold  the  stain  with  a  sifnilar 
tenacity.  The  smallest  forms  then  appear  like  deeply-stained  cocci, 
about  one-half  to  1  micromillimeter  Uohob  to  -^rhnF  inch)  in  diame- 
ter, situated  within  the  unstained  circle  of  the  corpuscle.  Occasion- 
ally the  bodies  are  nearer  2  micromillimeters  (xriinr  inch)  in  diame- 
ter, and  then  the  staining  may  be  less  dense.  Besides  the  spherical 
forms  ovoid  forms  are  not  uncommon.  These  usually  occur  m  pairs 
within  the  red  corpuscle.  A  still  rarer  pear-shaped  form  is  encoun- 
tered in  stained  preparations  of  the  blooa.  It  is  rounded  at  one  pole, 
while  the  other  is  pointed  and  sometimes  drawn  out  as  a  short  fila- 
ment. These  forms  quite  invariably  occurred  in  pairs,  a  corpuscle 
being  occupied  by  a  smgle  pair.  I  am  very  much  inclined  to  con- 
sider the  pair  as  the  result  of  a  division  of  tne  single  body  within  the 
globule.  One  other  abnormal  form  found  in  the  blood  deserves  men- 
tion. When  dried  cover-glass  preparations  are  stained  in  Loeffler's 
alkaline  methylene-blue  a  few  red  corpuscles  appear  as  if  their  sur- 
faces had  been  dusted  over  with  minute  specks  of  coloring  matter. 
Whether  they  are  due  to  the  anaemia  or  whether  they  belong  to  the 
cycle  of  the  parasite  remains  to  be  determined  experimentally.  As 
to  the  relative  number  of  intra-globular  bodies  in  the  different  or- 
gans of  the  same  animal,  the  eleven  cases  which  have  come  under 
observation  afford  some  noteworthy  facts.  As  a  rule  there  are  very 
few  in  the  circulating  blood,  whether  taken  from  incisions  througn 
the  skin  before  or  during  the  death  agony  or  from  the  heart  after 
death.  There  are  exceptions  to  this  rule,  however.  In  one  case  they 
were  readily  detected  in  the  blood  from  a  skin  incision  one  day  be- 
fore the  animal  was  killed.  Blood  from  the  right  ventricle  showed 
an  enormous  number  of  these  bodies  in  pairs  within  the  red  glob- 
ules. As  a  rule,  then,  the  circulating  blood  contains  comparatively 
few  parasites.  They  are  filtered  out  oy  the  spleen  and  liver.  They 
may  be  numerous  in  one  or  both  of  these  organs,  and  rare  in  blood 
from  the  right  ventricle.  They  are  somewhat  more  numerous 
in  the  spleen  than  in  the  liver.  This  estimate  may,  however,  be 
erroneous,  wing  to  the  larger  number  of   corpuscles  in  the  spleen 

There  are  also  a  few  facts  at  hand  concerning  the  relative  number 
of  parasites  in  different  animals  at  the  time  oi  death.     In  perhaps 
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one-half  of  the  cases  they  were  so  few  in  miinber  in  the  spleen  that 
they  might  have  easily  escaped  the  attention  of  an  observer  search- 
ing for  bacteria.    In  four  out  of  eleven  cases  the  organisms  were 
very  numerous  in  spleen  and  liver,  and  could  not  well  be  overlooked. 
They  could  be  seen  in  a  thin  layer  of  fresh  spleen  pulp,  with  a  dry 
apochromatic  objective  giving  a  magnification  not  more  than  250 
diameters.     In  one  case  they  were  so  few  in  number  even  in  the 
spleen  pulp  that  a  number  of  fields  had  to  be  scanned  before  any 
^ere  detected.    In  this  case  the  spleen  was  completely  disintegrated. 
The  urine,  containing  much  haemoglobin. several  days  before  death, 
^as  found  of  nearly  normal  color  at  the  autopsy.     The  animal  had 
evidently  overpowered  the  parasites,  but  died  from  the  havoc  caused 
by  them. 

The  second  outbreak  of  the  disease  in  October  was  fatal  to  but  two 
animals.  Of  the  remainder  exposed  only  a  few  showed  signs  of  dis- 
®^«e;  when,  however,  the  blood  of  all  the  exposed  was  examined  it 
^a^s  found  that  most  of  them  were  affected.  The  number  of  blood 
^oipuscles  had  fallen  to  one-third  or  one-fourth  of  the  normal,  in 
^^e  case  to  one-seventh.  They  presented  all  the  appearances  char- 
^^^teristic  of  Texas  fever  blood. 

The  nature  of  the  bodies  found  within  the  red  corpuscles  can  only 
*?3nain  a  subject  of  conjecture  at  the  present  stage  of  the  investiga- 
'^ons,  and  it  is  evidently  useless  to  present  the  various  theories  which 
^e  might  hold  in  regard  to  them. 

The  work  of  the  summer,  besides  having  gotten  under  way  experi- 
Jcients  which  are  destined  to  clear  up  the  external  characters  of  the 
tisease  so  mysterious  and  so  unlike  other  known  diseases  of  man  or 
Animals,  has  elucidated  a  few  very  important  facts  concerning  the 
Xature  and  diagnosis  of  the  disease. 

(1)  It  has  demonstrated  that  Texas  fever  is  essentially  a  blood  dis- 
ease, and  that  all  the  symptoms  and  lesions  are  referable  to  the  de- 
struction of  red  corpuscles.  The  disease  may  appear  in  two  forms, 
in  acute  fatal  and  a  mild  form.  The  former,  occurring  in  summer, 
Ls  characterized  by  the  sudden  enormous  destruction  of  corpuscles. 
The  waste  products  resulting  from  this  destruction  cloff  up  the  liver, 
disintegrate  the  spleen,  and  lastly  pass  out  unchanged  through  the 
kidneys,  producing  the  "red  water  or  hsemoglobinuria.  The  mild 
form,  occurring  late  in  the  season,  is  characterized  by  a  moderate 
destruction  of  red  corpuscles.  The  waste  products  are  readily  trans- 
formed without  deranging  the  vital  organs.  The  resulting  anaemia 
gradually  disappears  as  cold  weather  sets  in. 

(2)  It  has  shown  that  this  destruction  of  corpuscles  is  very  prob- 
ably due  not  to  bacteria  but  to  micro-organisms  which  are  found 
within  the  red  corpuscles  and  whose  life  history  is  still  to  be  worked 
out. 

(3)  It  will  enable  any  microscopist  to  demonstrate  either  during 
the  life  of  the  diseased  animal,  by  examining  the  blood  and  counting 
the  red  corpuscles,  or  immediately  after  death  by  examining  micro- 
scopically the  spleen  or  liver  tissue,  whether  the  disease  is  Texas 
fever  or  not. 

(4)  It  has  shown  that  animals  may  be  suffering  from  Texas  fever 
'Hthout  manifesting  any  definite  symptoms,  and  that  the  animal  may 
Erroneously  be  regarded  well  unless  the  blood  be  examined.  This 
should  be  especially  borne  in  mind  by  those  carrying  on  "  vaccina- 
ion  experiments." 
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ANTHRAX. 

In  June,  1889,  Dr.  Wray,  an  inspector  of  the  burean,  brought  fra^ 
Mississippi  two  sealed  tubes,  one  containing  blood  from  amulewhio 
had  a  large  swelling  on  the  under  surface  of  the  neck,  the  other  o/yC 
taininff  blood  from  a  cow  which  had  succumbed  to  some  disease 
The  blood  in  the  tube  from  the  mule  had  a  very  disagreeable  odc^ 
and  contained  three  different  bacteria.  They  were  not  pathogeni 
and  very  probably  contaminations. 

The  tube  of  coVs  blood  contained  but  one  form,  a  bacillup.  Its  p^ 
culiar  colonies  on  gelatine  and  agar,  as  well  as  its  beautiful  flocculen. 
p^owth  in  the  bottom  of  tubes  of  bouillon  and  its  spore-formatioDt 
indicated  at  once  that  it  was  the  true  anthrax  bacillus.  Inoculatiot 
of  two  mice  confirmed  the  diagnosis.  One  died  within  twenty-foui 
hours  with  no  marked  intemalor  external  changes.  The  spleen  con- 
tained an  enormous  number  of  bacilli,  the  liver  and  blood  less.  The 
second  mouse  died  in  forty-eight  hours,  aflSiicted  with  an  extensive 
subcutaneous  oedema.  The  internal  organs  contained  the  anthras 
bacilli  in  considerable  numbers.  Further  investigations  with  thij 
organism  were  not  attempted,  owin^  to  the  absence  of  facilities  foi 
conducting  experiments  with  material  dangerous  to  man. 

The  observations  definitely  prove  the  existence  of  anthrax  in  tb 
Lower  Mississippi  Valley. 

GLANDERS. 

During  the  year  the  investigations  in  glanders  were  continuec 
partly  for  the  pui'pose  of  enlar^ng  the  work  done  in  1888  on  th< 
same  subject,  already  published  m  the  report  for  that  year,  and  partb 
to  confirm  the  diagnosis  made  by  the  veterinarian  (Dr.  F.  L.  Kii 
borne)  on  suspected  horses  in  the  District  of  Columbia.  The  inves 
tigations  connrm  those  of  last  year  without  bringing  to  light  an] 
facts  that  deserve  mention  in  this  place. 

INTERSTITIAL  PNEUMONIA  IN  CATTLE. 

During  the  past  three  years,  three  lungs  came  to  the  laboratory  ii 
which  only  the  pleura  and  the  interlobular  tissue  were  affected.  Th< 
parenchyma  was  normal,  or  at  most  slightly  oedematous.  The  in 
terlobular  tissue  was  represented  by  firm  whitish  bands  from  one 
eighth  to  one-half  an  inch  in  diameter.  In  these  bands  were  cavitie 
varying  from  the  size  of  a  pin's  head  to  a  large  pea  and  com  muni 
eating  with  one  another.  Some  were  empty,  some  filled  with  a  mol< 
of  material  similar  to  that  of  the  bands  tnemselves;  some  containee 
a  rather  thick,  semi-liquid,  grayish  mass.  The  exudate  forming  the» 
honeycombed  bands  was  partly  cellular,  partly  fibrinous,  in  character 
The  aisease  of  the  pleura  was  the  same  as  that  aflEecting  the  inter 
lobular  tissue. 

Of  the  history  of  these  cases  nothing  definite  could  be  obtained 
The  importance  of  determining  whether  there  are  types  of  lung  dis 
ease  closely  simulating  the  lesions  of  pleuro-pneumoma,  as  these  did 
led  to  bacteriological  investigations  of  these  three  cases.  In  aU  \ 
micrococcus  was  found  (in  the  first  case  none  other  in  fact)  in  th< 
interlobular  exudate,  which  closely  resembled  the  swine  plague  ^erm 
The  general  distribution  of  this  germ  throughout  the  exuaate  in  oiffer 
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ent  parts  of  the  lung  leads  to  the  inference  that  it  was  the  canse  of 
the  disease.  Its  pathogenic  properties  confirm  this  view.  Subcu- 
taneous inoculation  destroys  raboits  in  less  than  twenty-four  hours. 
Injection  of  bouillon  cultures  through  the  chest  wall  into  the  lungs 
of  two  calves  produced  a  septicsemia  fatal  in  less  than  twenty-four 
tours. 

The  bacteria  can  not  be  distinguished  from  those  of  swine  plague^ 
excepting,  perhaps,  in  one  particular.  In  bouillon  cultures  not  n^ore 
than  twenty-four  hours  old  a  distinct  capsule  may  be  seen  around 
each  germ  when  the  culture  is  examined  fresh  in  a  hanging  drop. 
The  bacteria  on  the  edge  of  the  drop  do  not  touch  one  another,  and 
the  capsules  can  be  distinctly  made  out  as  the  cause  of  this  separa- 
tion,   in  subsequent  cultures  they  are  not  to  be  seen. 

The  significance  of  this  disease  and  the  bacteria  associated  with  it, 
as  well  as  its  relation  to  pleuro-pneumonia,  can  not  be- interpreted 
with  the  aid  of  the  meager  material  and  the  incomplete  histories  of 
the  cases  examined.    Tne  lesions  suggest  pleuro-pneumonia,  while 
the  presence  of  specific  bacteria  separates  this  disease  from  pleuro- 
pneumonia in  wjuch  no  bacteria  have  hitherto  been  found.     It  is  not 
improbable  that  the  isolated  and  rare  occurrence  of  this  affection 
constitutes  it  a  disease  of  septic  origin.     The  localization  of  the  dis- 
®^se  points  to  an  infection  from  the  blood  and  lymph  channels  and 
not  fcom  the  air.    The  bacteriological  observations  oriefly  sketched 
^^^pl  enable  us  in  the  future  to  differentiate  this  lung  disease  from 
pioxiro-pneumonia,  provided  the  disease  is  at  its  height  when  the 
^^xxial  is  kiUed  and  the  lung  perfectly  fresh  when  presented  for  ex- 
^^^^^ination. 

TUBERCULOSIS  IN  DOMBSTICATKD  ANIMALS.  ♦ 

A^l'uberculosis  is  an  infectious  disease  of  man  and  the  lower  animals, 

r^^  term  infectious  bein^  applied  to  all  diseases  due  to  the  presence 

?^  Xnicro-organisms.    It  is  moreover  an  infectious  disease  of  the  con- 

r^Sious  type;  that  is,  it  is  communicable  from  one  person  or  animal 

jj^    another.     The  infectious  nature  of  tuberculosis  was,  however, 

*\;^t  fully  recognized  until  demonstrated  by  Villemin  in  1864.     He 

^Y^''^®^  ^^^^  ^^^  inoculation  of  the  cheesy  matter  found  in  the  tuber- 

^^-Bs  was  followed  by  the  appearance  of  similar  tubercles  in  the  in- 

^Hralated  animals,  in  other  words,  by  the  disease  itself.    Perhaps  the 

^ost  important  advance  in  our  knowledge  of  the  disease  as  a  whole 

^as  the  discovery  of  the  haciHus  tuherculosis  by  R.  Koch,  in  1882. 

Before  this  time  tnere  existed  much  difference  of  opinion  concerning 

the  identity  or  non-identity  of  tuberculosis  in  man  and  in  the  lower 

animals.    The  discovery  of  the  same  bacillus  in  the  various  forms 

of  the  disease  in  man  and  animals  practicallv  settled  this  question, 

and  it  is  now  generally  believed  that  tuberculosis  in  man  and  in  the 

domesticated  animals  is  the  varied  expression  of  the  same  disease. 

The  wide  distribution  of  the  disease  among  cattle,  as  well  as  the 
large  percentage  of  animals  diseased,  has  led  to  a  great  activity  in 
the  study  of  the  disease  in  all  its  bearings.  The  most  important 
questions  now  before  the  public  are:  (1)  How  can  the  disease  be  re- 
stricted among  the  domesticated  animals  ?  (2)  Are  human  beings 
infected  by  consuming  the  flesh  and  milk  of  tuberculous  animals,  and 


*  Consult  also  Dr.  James  Law's  report  on  tuberculosis  as  discussed  at  the  Inter- 
itional  Veterinary  Congress  held  at  Brusse 
Boiesu  of  Animal  Indusfiy  (1884),  p.  850-366. 
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if  SO,  to  what  extent  ?    Before  briefly  discussing  these  two  practi 
questions  a  few  preliminary  subjects  demand  our  attention. 

THB  QBinsaAL  CHARAOTEB  OF  THE  DISEASE. 

As  its  name  implies,  the  disease  is  characterized  by  the  formation 
in  different  organs  of  the  body,  of  certain  nodules  or  tubercles  en 
varying  size.  They  consist  of  cellular  elements  crowded  together 
and  owing  to  the  absence  of  blood  vessels  they  soon  die  for  want  cz 
nutriment,  and  are  converted  into  cheesy  masses  often  impregnate** 
with  calcareous  particles.  The  increase  in  size  of  these  tubercte 
crowding  upon  and  destroying  the  surrounding  tissue  of  the  interna* 
organs,  ana  the  subsequent  breaking  down  into  cheesy  matter,  ma^ 
be  considered  the  chief  injury  inflicted  upon  the  body  by  the  diseases 
The  tubercles  are  not  limited  to  any  particular  region  or  organ  o- 
the  body.  Though  they  seem  to  show  predilection  for  certain  organs 
which  predilection  varies  with  the  species  of  animals  affected,  the; 
may  appear  in  almost  any  organ.  Often  beginning  in  some  on« 
locality,  the  tubercles  there  formed  enlarge,  become  cheesy,  and  ths 
virus  lodged  in  this  cheesy  substance  may  be  carried  into  other  re^ 
gions  of  the  body.  Sometimes  the  tubercle  discharges  the  cheesj 
matter  into  a  blood-vessel.  It  becomes  disseminated  throughout  the 
body  by  the  circulating  blood,  and  wherever  it  lodges  a  new  crop  ol 
tubercles  appear  in  course  of  time. 

The  infection  residing  in  the  tubercle  is  due  to  a  bacillus  discovered 
by  R.  Koch  in  1882,  and  demonstrated  by  him  as  the  specific  cause  ol 
the  disease.  This  bacillus  is  a  slender  rod-shaped  body,  from  irhdo  ^ 
yf^s  of  an  inch  long,  differing  in  certain  respects  from  all  other  bacilli 
thus  far  discovered.  It  is  found  within  the  tubercle  in  greatly  vary- 
ing numbers,  and  is  detected  by  special  microscopical  and  bacte- 
riological methods.  Within  the  tubercle  the  bacilli  form  certair 
resistant  bodies  called  spores.  These  enable  the  organism  to  resist 
various  destructive  agents,  such  as  heat  and  cold,  moisture,  dryness, 
and  putrefaction  for  a  variable  length  of  time.  Koch  has  demon- 
strated, and  after  him  many  others,  that  the  bacillus  found  in  the 
various  forms  of  tubercular  disease  in  man  and  animals  may  be  cul- 
tivated on  blood  serum  at  the  body  temperature.  The  bacilli  growr 
outside  of  the  body  from  different  animals  present  the  same  appear- 
ance,  and  when  animals  are  inoculated  with  them  the  same  oisease 
is  produced  by  all.  This  disease  has  all  the  characters  of  the  original 
disease  from  which  the  tubercle  bacilli  were  obtained.  The  proof  ij 
thus  satisfactory  that  this  particular  bacillus  causes  tuberciuosis  ii 
man  and  animal. 

THE  DISEASE  AS  MANIFESTED  IN  MAN  AND  DOMESTICATED  ANIMAI.S. 

The  disease  in  man  presents  various  forms,  the  most  common  be 
ing  tuberculosis  of  the  lungs,  known  as  phthisis  or  consumption 
It  may  appear  in  various  other  organs.  The  condition  known  ai 
scrofula  in  children  has  been  demonstrated  to  be  a  form  of  tuber 
culosis  involving  the  lymphatic  glands.  In  the  very  young  tuber 
culosis  of  the  mesenteric  glands  is  not  uncommon,  and  it  has  beei 
ascribed  to  infected  milk  from  tuberculous  cows.  The  tubercl( 
bacilli  are  coughed  up  from  the  diseased  lungs  in  large  numbers,  ii 
the  expectoration  or  so-called  sputum,  especially  in  the  advancec 
stage  of  phthisis.  This  sputum  is  thus  endowed  with  highly  infec 
tious  characters,  and  is  to-day  considered  by  many  authorities  as  th( 
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cliief  a^^ent  in  the  spread  of  the  disease.  Statistics  seem  to  show 
that  at  least  10  per  cent,  of  mankind  perish  from  tuberculosis.  Mon- 
keys living  in  the  confinement  of  zoological  gardens  usually  die  of 
tuoercular  lung  disease  resembling  the  human  disease  very  closely. 

Tuberculosis  in  the  horse  is  a  rare  disease,  and  the  cases  on  record 
very  few.  It  is  not  unlikely  that  owing  to  the  similarity  of  tuber- 
cular and  glanderous  lesions  it  may  have  been  occasionally  mistaken 
for  slanders.  1  he  disease  is  said  to  resemble,  in  a  general  way,  that  in 
cattle.  It  may  appear  in  the  lungs,  on  the  serous  membranes  (i,  e. ,  the 
smooth  lining  of  the  ribs,  the  covering  of  the  lungs,  and  the  smooth 
lining  of  the  abdominal  cavity),  and  in  other  organs.  In  the  lungs  the 
tubercles  vary  in  size  from  a  millet-seed  to  a  walnut,  not  infrequently 
with  cheesy  contents.  The  bronchial  glands  (those  clustered  on  the 
trachea  and  its  two  branches)  may  reach  the  size  of  a  fist.  Tuber- 
cles also  may  appear  in  the  liver,  spleen,  and  bones. 

Trasbot*  reports  two  cases,  one  examined  in  1878,  the  other  in 
1884.  The  disease  was  very  slow  and  insidious  in  its  development, 
accompanied  towards  the  end  by  great  emaciation,  cough,  and  irreg- 
ular fever.  At  the  autopsy  large  numbers  of  nodules  and  tubercles 
were  found  disseminated  tnrough  the  spleen  and  the  lungs.  These 
organs  were  very  much  enlarged.  The  tubercle  bacilli  were  found 
in  the  diseased  organs. 

Nocard,t  in  reporting  a  case  of  tuberculosis  in  the  horse,  refers  to 
the  fact  that  he  had  mistaken  this  disease  for  LymphandSnie  pvl- 
monaire.  He  referred  to  at  least  seven  cases  of  tms  disease  reported 
between  1878  and  1882,  In  examihinff  alcoholic  preparations  of 
these  cases  he  was  able  to  demonstrate  the  tubercle  bacillus  in  every 
case.  The  differences  between  tuberculosis  of  the  horse  and  that  of 
other  animals  in  part  explained  the  error  into  which  he  had  fallen. 
The  neoplasm  or  tubercle  in  the  horse  is  homogeneous  throughout; 
there  is  no  caseation  and  hence  no  formation  of  cavities.  The  ordi- 
nary signs  of  lung  disease  are  absent,  and  there  is  no  discharge  from 
the  nose.  The  cases  usuaUy  occur  isolated,  although  the  animals 
come  from  large  stables.  Tlie  lesions  seem  to  indicate  that  the  dis- 
ease begins  in  the  abdominal  organs  and  that  the  lungs  are  invaded 
later.     * 

During  the  past  few  years  more  cases  have  been  reported,  and  inas- 
much as  the  diagnosi3  is  not  made  at  present  without  examining  the 
tuberculous  products  for  the  presence  of  tubercle  bacilli,  we  may  be 
certain  that  tuberculosis  is  after  all  not  so  uncommon  in  the  horse. 
Schortmann  J  observed  a  case  in  which  the  disease  apparently  began 
as  a  pleurisy.  The  temperature  and  pulse  fluctuatea  more  or  less; 
there  was  considerable  aifficulty  in  breathing  and  gradual  wasting 
away.  After  the  disease  had  lasted  for  a  little  over  a  month  the 
animal  died.  At  the  autopsy  the  Ijrmphatic  glands  of  the  abdomen 
(mesenteric  and  retro-peritoneal)  and  the  lung-glands  (bronchial) 
were  found  very  much  enlarged  and  caseous.  There  were  tubercles 
on  the  pleura  and  peritoneum  and  a  large  number  in  the  lungs.  It 
was  supposed  thai  in  this  case  the  virus  entered  the  system  both 
from  the  air  passages  and  the  intestines.  Schindelka§  observed  a 
case  in  which  the  disease  began  with  a  bronchitis.  Among  the  symp- 
toms noticed  were  difficulty  of  breathing,  cough,  fluctuating  tem- 

•  Annales  v^terinaires,  1884,  p.  023. 

'  Recueil  de  M^ecine  y^terinaire,  annexe,  1885,  p.  45. 

Deutsche  ZtBohr.  f.  Thiermed,  xv  (1889),  339. 

Oeeterr.  Ztschr.  f .  wiss.  Veterin&rkunde,  n  (1888),  09. 
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perature,  loss  of  appetite,  and  great  weakness.  The  passage  of  large 
quantities  of  urine  (polyuria),  to  which  Nocard  has  called  attention 
in  tuberculosis  of  the  horse,  was  also  observed  in  this  case.  At  the 
autopsy,  besides  the  plastic  pleuritis,  the  lungs  were  found  studded 
with  small  tubercles.  In  tnis  case  the  tubercle  bacilli  must  have 
entered  the  system  with  the  inspired  air,  so  frequently  the  starting 
point  in  human  tuberculosis. 

A.  Peters*  reports  a  case  of  tuberculosis  of  the  lungs  in  a  pet  doe 
which  had  acquired  the  filthy  habit  of  eating  the  sputum  coughea 
up  by  a  consumptive  member  of  the  family.  The  do?  was  shot,  and 
on  examination  the  lungs  were  found  diseased,  ^he  intestines  were 
not  examined,  although  this  would  have  been  v^ry  desirable.  It  is 
supposed  by  some  that  infection  in  dogs  is  not  infrequently  due  to 
the  consumption  of  human  sputum.  In  one  case  three  dogs  belongs 
ing  to  a  consumptive  patient  died  of  tuberculosis. 

JNocardf  found  tuberculosis  in  a  cat  nine  months  old  which  did  not 
eat  raw  meat,  but  was  fed  upon  milk  every  day.  The  disease  was 
limited  to  the  abdominal  organs,  the  intestines,  mesenteric  glands, 
spleen,  and  liver.  Subsequently  he  met  with  another  case.  Bol- 
linger found  two  cases  of  generalized  (miliary)  tuberculosis  in  the 
cat. 

Tuberculosis  among  sheep  is  very  rare.  The  few  cases  described 
may  have  been  confounded  with  the  tubercular  diseases  in  sheep  due 
to  worms  found  in  the  lungs  and  lar^e  intestines.  Among  goats  the 
disease  has  been  determined  by  Lydtin  and  others,  although  with 
them,  too,  tuberculosis  is  infrequent.  Lydtint  found  the  disease  in 
three  cases.  The  goats  mingled  with  a  herd  of  milch  cows,  and  it 
was  supposed  that  the  disease  was  transmitted  from  th6  cows  to  the 

Scats.  The  diseased  goats  became  emaciated,  the  mucous  mem- 
ranes  pale,  a  cough  appeared,  and  the  milk  was  reduced  in  quan- 
tity, which  necessitated  slaughter.  The  disease  was  limited  to  the 
lungs,  in  which  were  numerous  tubercles.  These  were  also  found  on 
the  pleura  covering  the  limgs  and  the  ribs. 

Tuberculosis  in  swine  is  certainly  very  rare  in  this  country.  The 
writer  has  not  seen  anjr  lesions  similar  to  those  described  as  occur- 
'ring  in  European  swine  in  upwards  of  a  thousand  cases  examined.  It 
is  probable  that  the  manner  in  which  pigs  are  fed  and  the  source  of 
the  food  may  account  for  tMs  absence  of  tuberculosis  in  American 
swine.  At  the  same  time  much  of  what  has  been  described  as  tuber^ 
culosis  may  be  in  reality  the  result  of  lesions  caused  by  swine  plague 
and  hog  cnolera,  both  producing  caseous  changes  in  the  limgs  and 
large  intestines  respectively. 

Swine  may  be  infected  by  running  with  tuberculous  cows  and  by 
consuming  their  tuberculous  milk.  As  the  disease  is  said  to  be  most 
common  among  pigs  less  than  a  year  old,  the  disease  may  also  be  in- 
duced in  sucking  pigs  by  the  milK  of  tuberculous  sows.  Besides  the 
caseous  changes  in  lunes  and  intestines,  upon  the  nature  of  which  we 
may  entertain  some  well-grounded  doubts,  true  tubercles  may  appear 
on  the  pleura  and  peritoneum.  In  generalized  tuberculosis  tubercles 
are  found  in  the  spleen,  kidneys,  testicles,  and  lymphatic  glands. 
As  regards  the  frequency  of  tuberculosis  among  swine  statistics  are 
not  very  abimdant.  In  Baden  ,02  per  cent,  of  ^1  swine  slau^tered 
within  a  period  of  eight  years  were  found  tuberculous.    In  Berlin, 

-  ■  -  ■    — —  -    -  ,    —  —  - —  — 

♦  The  Veterinary  Journal,  xvm,  1889,  p.  894, 

fRecuei]  de  M^  V^t.  annexe,  1888,  587;  t&td.,  1889,  G6. 

t  Arch,  f .  wiss,  u.  prakt.  Thierheilkande,  x  (1884),  86. 
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of  all  smne  slaughtered  in  1883  and  1884,  .5  to  .9  per  cent,  "^ere 
similarly  diseased. 

Among  TOild  animals  confined  in  menageries,  such  as  lions,  tigers, 
etc.,  tuberculosis  is  not  uncommon.  Even  the  lower  vertebrates  are 
not  spared.  Sibley*  recently  described  tuber  (miosis  in  a  snake  (IVo- 
pidonotus  matrix).  It  had  been  brought  from  Italy  to  a  zoological 
garden,  where  it  died  after  a  confinement  of  several  months.  Scat- 
tered tnrou^h  the  body  were  nodules  of  varying  size  containing 
tubercle  bacilli 

Fowls  and  other  birds  have  been  found  aflPected  with  tuberculosis. 
The  reports  of  outbreaks  seem  to  indicate  that  the  disease  is  due  to 
the  introduction  of  the  virus  into  the  body  with  the  food.    The  tu- 
bercular lesions  are  limited  to  the  intestines  and  the  liver,  or  they 
may  involve  the  ganglia  and  the  ovary.    Johne  f  describes  the  ap- 
pearance of  tuberculosis  among  fowls  fed  by  a  consumptive  woman. 
The  sputum  of  this  person  was  usually  thrown  upon  the  manure  pile 
where  the  fowls  haa  access  to  it.    The  symptoms  were  great  emacia- 
tion and  debility.    The  stomach  and  liver  were  tuberculous,  the 
other  organs  rarely  so.    Examination  of  the  diseased  livers  revealed 
the  presence  of  great  numbers  of  tubercle  bacilli. 

Nocard^  also  reported  a  very  instructive  case  of  tuberculosis 
among  poultrv,  due  to  feeding  upon  the  expectoration  of  a  phthisical 
man.  The  latter  had  charge  of^the  poultry  yard,  as  his  feebleness 
did  not  permit  any  hard  work.  Three  months  after  he  began  to  do 
this  work  the  first  fowl  died,  and  in  all  about  ten  succumbed.  An  ex- 
amination showed  tuberculosis  of  the  abdominal  organs.  The  keeper 
himself  had  noticed  the  avidity  with  which  they  ate  the  sputum. 

Subsequently  N'ocard§  found  the  disease  amon^  the  fowls  of  a 
slaughter-house,  which  were  being  fed  with  the  diseased  organs  of 
cattle  which  could  not  be  sold  in  the  market. 

Of  six  hundred  hens  examined  Ziim  found  sixty-two  affected  with 
tuberculosis.  Besides  hens,  turkeys,  pheasants,  and  partridges  are 
occasioiially  found  tuberculous.  Sibley  ||  found  the  same  disease  in 
an  owl  which  had  been  brought  from  Africa  and  died  after  a  con- 
finement of  several  months. 

Whether  the  disease  is  ever  conveyed  from  one  bird  to  another  is 
highly  problematical.  The  instances  cited  above,  and  the  locality 
of  the  disease  (intestines  and  liver),  are  quite  sufficient  to  prove  that 
in  birds  the  disease  is  Otf^used  bv  eating  material  containing  tubercle 
bacilli,  and  that  this  material  is  found  in  our  surroundings,  and 
comes  from  man  or  the  higher  animals. 

TUBERCULOSIS  IN  CATTLE. 

This  is  xmquestionably  the  most  important  phase  of  the  subject. 
The  disease  in  its  various  manifestations  has  been  known  for  many 
centuries,  and  legislative  enactments  having  reference  to  the- de- 
struction of  affected  animals  and  forbidding  the  use  of  the  flesh 
thereof  date  far  back  into  the  Middle  Ages.  The  opinions  enter- 
tained regarding  the  nature  and  the  cause  of  the  malady  varied 
mujch  in  different  periods  and  very  markedly  influenced  the  laws 
and  regulations  in  vogue.    Thus  in  the  sixteenth  century  the  disease 

•Arch.  f.  path.  Anat.,  cxvi  (^689),  104;      1  Recueil  de M6d.  V^t  (1885) annexe,  93. 
Joum.  Comp.  Med.  and  Surg.  ,1889,  818.      §  Ck)mpt.  rend.  Soc.  Biologic  (1886),  601. 
tDeutflcheZt6chr.f,Thiermed.,xC84),155.      \Loc.  cit 
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was  conBidered  identical  with  syphilis  in  man.  In  consequence  of 
this  belief  very  stringent  laws  were  enacted,  which  made  the  de- 
struction of  tnberculons  cattle  compulsory.  In  the  eighteenth  cen- 
tury this  erroneous  conception  of  the  nature  of  the  disease  ^^^ 
abandoned  and  all  reiffcrictions  against  the  use  of  meat  were  removed. 
Since  that  time,  however,  the  tide  of  opinion  has  a^in  turned  against 
this  disease.  The  particular  opinion  held  at  any  time  concerning  the 
nature  of  this  disease  usually  furnished  for  it  a  name.  There  aJ^ 
in  most  languages,  therefore,  a  large  number  of  peculiar  terms  which 
have  accumulated,  but  which  do  not  concern  us  here. 

The  cause  of  the  disease  in  cattle,  as  perhaps  in  all  other  species, 
may  be  considered  as  twofold  in  its  nature — ^the  tubercle  baciUiiB 
and  certain  predisposing  causes  which  prepare  the  way  for  it.    The 
ways  in  which  the  tubercle  bacillus  may  be  introduced  into  the  body 
are  various.    The  germs  may  enter  the  lungs  by  inhalation  or  they 
may  pass  into  the  body  with  the  food.    The  frequency  with  whicn 
tuberculosis  is  found  localized  in  the  lungs  of  cattle  indicates  that 
they  are  in  many  instances  theprimaiy  seat  of  the  disease.  The  milk 
of  diseased  cows  is  a  source  of  infection  for  sucking  calves.    Calves 
may  be  bom  tuberculous.     In  such  cases  the  tubercle  bacillus  passes 
from  the  mother  to  the  foetus  during  gestation.    Tuberculosis  has 
even  been  found  in  foetuses  during  the  early  months  of  foetal  life. 
It  has  likewise  been  maintained  that  tuberculosis  may  be  communi- 
cated from  one  animal  to  another  during  coition.     It  is  more  cUfficult 
to  understand  how  the  tubercle  bacilli  are  transmitted  from  one 
animal  to  another  in  stables  and  on  pastures,  since  there  is  iittle  if 
any  discharge  of  bacilli,  such  as  occurs  so  abundantly  in  hxunan 
phthisis  from  the  diseased  lun&;s.    At  the  same  time  it  has  been  fre- 
quently noticed  that  the  introduction  of  a  tuberculous  cow  was  fol- 
lowed by  the  infection  of  other  animals  in  the  same  stable. 

The  causes  which  may  be  considered  as  predisposing  are  varied  in 
character.  Unsanitary  conditions,  such  as  overcrowding  in  poorly 
ventilated  and  poorly  lighted  stables,  and  feeding  of  food  which  is 
not  nutritious,  are  not  insignificant  in  this  respect.  Conditions  which 
injure  the  lungs  are  favorable  to  the  development  of  tuberculosis. 
Among  these  are  the  inhalation  of  dust  and  smoke,  and  all  condi- 
tions which  may  induce  chronic  inflammation  of  the  bronchial  tubes, 
with  abundant  secretion  and  subsequent  pneumonia  (broncho-pneu* 
monia).  Among  the  other  causes  which  ar%  said  to  favor  tubercu- 
losis is  the  overproduction  of  milk,  too  many  births,^; the  improvement 
of  stock  by  continual  inbreeding  and  the  consequent  inheritance  of 
certain  constitutional  characters  of  a  debilitating  nature.    . 

These  predisposing  causes  determine  to  a  great  extent  the  occur- 
rence of  the  disease.  Thus  animals  living  in  the  lowlands  are  more 
subject  to  thfs  disease  than  the  more  robust  races  living  in  elevated 
mountainous  regions.  Similarly  animals  on  the  open  pasture  are  less 
susceptible  than  stabled  animals.  This  may,  however,  be  due  to  con- 
centration of  virus  in  the  stables.  The  disease  is  likewise  far  more 
common  in  cows  than  in  oxen,  owing  to  the  strain  which  bringing 
forth  young  and  milking  subject  the  females.  Animals  subjected  to 
special  feeding,  such  as  dairy  cows,  cows  in  distilleries,  breweries, 
and  other  manufactories  having  waste  available  as  food,  are  the  most 
susceptible  to  the  disease.  The  distribution  of  tuberculosis  in  gen- 
eral is  also  governed  by  climate  and  other  meteorological  factors,  as 
well  as  by  the  amount  of  infection.  As  regards  the  latter  it  is  well 
known  that  the  greatest  number  of  cases  occur  in  the  immediate  en- 
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rironment  of  cities  where  virus  may  be  regarded  most  itbundant. 
The  disease  is  ^aid  to  be  rare  in  northern  countries,  such  as  in  the 
north  of  Sweden  and  Norway,  on  the  Steppes  am6ng  wild  herdsi  on 
islands  such  as  Sicily  and  Iceland. 

Statistics  indicate  that  the  percentage  of  cattle  attacked  varies 
^atly.  From  tables  compiled  by  G5ring  for  Bavaria,*  we  learn 
tnat  in  1877  and  1878  the  number  of  tuberculous  cattle  was  .16  per 
cent.,  or  about  16  head  in  every  10,000.  The  disease  was  distributed 
in  accordance  with  age  and  sex  as  follows: 

'  Per  cent. 

In  1,000  steers 5.S4 

In  1,000  oxen » 1.89 

in  1,000  C0W8 8.50 

In  1 ,000  joung  animaU ^ .85 

In  1,000  calves 09 

According  to  age  the  disease  had  attacked  64  under  one  year,  or 
1.31  per  cqnt.  of  all  those  diseased;  328  from  one  to  three  years  old, 
or  10.81  per  cent,  of  all  those  diseased;  1,846  from  three  to  six  years 
old,  or  37.80  per  cent,  of  all  those  diseased;  2,446  over  six  years  old,  or 
50.07  per  cent,  of  all  those  diseased. 

Statistics  of  tuberculosis  among  cattle  slaughtered  in  the  larger 
cities  of  Grormany,  collected  during  the  years  1879  and  1880,  give  a 
percentage  ranging  from  1.25  to  3.4  per  cent. 

In  Baden,  whei:^  meat  inspection  is  regularly  practiced  in  all  the 
commnnities,  and  where  quarterly  reports  are  handed  in  to  the  dis- 
trict veterinarians,  it  was  found  that  there  were  but  8  tuberculous 
animals  in  1,000,  and  in  those  communities  where  chiefly  cows 
were  slaughtered  the  number  rose  to  15  in  1,000. 

Among  the  more  recent  statistics  carefully  compiled  at  the  places 
of  slaughter,  the  following  may  find  a  place  here.  At  GWttmgen, 
Germany,  out  of  1,784  head  of  cattle  slaughtered  from  April.  1886, 
to  April,  1887,  18,  or  about  1  per  cent.,  were  tuberculous.  Or  5,981 
calves  only  one  was  tuberculous.  At  Munich,  during  1886,  2.75  per 
cent,  of  all  slaughtered  cattle  were  tuberculous.  At  Augsburg,  dur- 
ing the  ten  years  beginning  with  1877,  2.91  per  cent,  were  found  tu- 
berculous. In  Dresden,  during  1886, 1.6  per  cent,  of  the  adult  cattle 
and  .15  per  cent,  of  the  calves  were  affected  with  this  disease.  At 
Zittau  one  herd  contained  26  per  cent,  of  tuberculous  animals.  In 
Numberg,  during  1886,  33  out  of  11,255  oxen,  or  about  .8  per  cent., 
were  tuberculous;  of  1,621  steers  2  were  diseased;  of  1,150  cows,  26, 
or  about  2  per  cent.,  were  diseased.  In  France,  according  to  figures 
given  by  Arloing,  tnere  are,  on  the  average,  5  animals  tuberculous 
in  every  1,000,  or  about  one-half  per  cent.  In  the  various  cities  of 
France  the  .figures  obtained  by  inspectors  at  the  abattoirs  vary  from 
1.43  to  14.5  per  1,000,  the  observation  extending  over  a  period  of  one 
to  five  years.  In  Belgium,  according  to  "Van  Hertsen,  the  rate  is  4 
per  cent.  In  Holland  it  varies  from  4  to  19.6  per  1,000.  In  England, 
according  to  Cope,  it  varies  from  1  to  26  per  cent.,  according  to  the 
locality,  f  At  Copephagen,  according  to  !Bang,  during  1888  the  rate 
was  6  per  cent. ;  for  cows  alone  it  rose  to  16  per  cent.  In  the  Argen- 
tine Republic,  according  to  Even,  tuberculosis  seems  to  attack  the 
recently  imported  improved  stock  (10  to  15  per  cent.),  while  it  is  com- 
paratively rare  among  natives  (one-half  per  cent.).  J    In  Algiers,  ac- 

*Lvdtm,  Archiv.  f.  wiss.  u.  prakt.  Thierheilkunde,  X  (1884),  28. 
t  Veterinary  Journal,  1889, 398. 
\  Rcc  Mid]  do  Med.  Vet. ,  1889, 598, 
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cording  to  Texier,*  the  disease  is  very  rare;  only  7  cases  (5  old  cows, 
1  old  oxen,  1  sucking  calf),  or  about  1  in  10,000,  were  found  in  72,623 
animals  slaughtered  in  1884  and  1886,  inclusive. 

In  our  own  country  cattle  slaughtered  at  Baltimore  under  the  aus- 
pices of  the  Bureau  of  Animal  Industry  were  found  tuberculous  to 
the  extent  of  from  2^  to  3^  per  cent. 

It  is  evident  that  statistics  obtained  from  slaughtered  cattle  must 
necessarily  vary  greatly.  The  territory  from  which  cattle  are  ob- 
tained and  the  tendency  to  send  xmthrif ty  animals  to  the  abattoir 
may  artificially  rais6  the  percentage  of  tubercidous  cattle,  especially 
in  our  large  cities.  It  is  m  the  vicinity  of  large  communities  where 
the  concentration  of  cows  for  dairy  purposes  bring  into  play  the  two 
factors  necessary  for  the  development  of  the  disease,  importation  and 
concentration  or  the  virus,  and  an  increased  predisposition,  owing  to 
an  unsanitary  environment  and  exhaustion  of  vitality,  that  we  should 
expect  to  find  the  highest  percentage  of  the  disease. 

CHABACfTERS  OF  TUS  LESIONS  IN  BOVINE   TUBEBOULOSIS  AND  THEIR   DIBTBIBXTTIOH 

IN  THE  VARIOUS  ORGANS  OF  THE  BODY. 

The  changes  which  are  found  in  tuberculosis  are  limited  in  a  large 
number  of  cases  to  the  lungs  and  the  serous  membranes  f  of  the  thorax 
and  abdomen.  Pathologists  have  therefore  called  the  lung  disease 
tuberculosis,  the  disease  of  the  serous  membranes  "pearly  disease." 
Statistics  have  shown  that  in  about  one-half  the  cases  both  lungs  and 
serous  membranes  are  diseased,  in  one-third  only  the  lungs,  and  in 
one-fifth  only  the  serous  membranes.  At  the  same  time  the  lym- 
phatic glands  near  the  diseased  organs  are  usuallv  involved.  Other 
organs,  such  as  the  liver,  not  infrequently  contain  tubercles.  Though 
the  disease  may  remain  restricted  to  a  single  organ,  it  now  and  then 
is  found  generalized,  affecting  all  organs  of  the  body. 

In  the  lungs  the  changes  observed  vary  according  to  the  aee  and 
intensity  of  the  disease  process.    They  usually  begin  with  the  ap- 

{)earance  of  miliary  tubercles.  These  are  minute  Bodies  not  larger 
han  a  pin's  head,  firm,  yellowish-white,  opaque.  They  may  appear 
in  large  numbers  on  the  surface  of  the  lungs  or  within  the  lung 
tissue.  Later  a  change  goes  on  within  these  tubercles  by  which  the 
contents  become  cheesy  and  partly  calcified.  When  tnese  tuber- 
cles are  sufficiently  numerous  to  become  confluent,  larger  masses 
or  nodules  are  formed  which  may  undergo  the  same  retrogressive 
changes  of  caseation  and  calcification.  In  addition  to  the  tubercles 
in  the  lung  tissue  certain  other  changes  take  place.  There  is  usually 
present  bronchitis  with  abundant  catarrhal  secretion.  This  plugs  up 
the  smaller  air  tubes,  and  the  lung  tissue  supplied  by  these  tubes 
with  air  collapses.  Subsequently  it  becomes  filled  up  with  yellowish, 
cheesy  matter,  which  greatly  distends  the  small  air  tubes  and  air 
vesicles  (broncho-pneumonia).  The  connective  ti3sue  between  the 
lung  lobules,  around  the  tubercles  and  around  the  air  tubes,  becomes 
thickened  and  indurated.  In  the  larynx  and  the  bronchi,  tubercles 
may  vegetate  upon  the  mucous  membrane,  and  ulcers  may  result 
from  their  breaking  down.    The  inflammatory  irritation  which  the 

♦fitudes  Bur  la  tuberculose,  1887, 1, 839. 

f  These  comprise  the  smooth,  very  delicate,  eHstening  lining  of  the  large  body 
cavities.  In  the  thorax  the  serous  memhrane  (pleura)  covers  the  ribs  and  diaphragm 
as  well  as  the  whole  long  sm-f  ace.  In  the  abdomen  a  similar  membrane  (peritoneum) 
.tines  the  interior  of  the  cavity  and  coveiB  the  bowels,  liver,  spleen,  etc. 
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^o^h  of  the  tiiT^rcles  on  the  surface  of  the  lungs  arouses  gives 
rise  to  adhesion  of  the  lungs  to  the  ribs  and  diaphragm.  Tnis  adhe- 
sion is  sometimes  so  firm  and  extensive  that  the  lungs  appear  grown 
to  the  chest  walL  When,  therefore,  the  lungs  in  advanced  stages  of 
the  disease  are  cut  open,  we  observe  large  yellowish  masses  from 
one-quarter  to  three-guarters  of  an  inch  in  diameter,  of  a  very  firm 
texture,  in  which  calcined,  gritty  particles  are  imbedded  and  which  are 
surrounded  by  very  firm  bands  of  connective  tissue.  The  neighboring 
lung  tissue,  when  collapsed  and  involved  in  bronchopneumonia,  has 
the  cplor  and  consistency  of  pale-red  flesh.  The  air  tubes,  large  and 
small,  stand  out  prominently  on  the  cut  surface.  They  are  distended 
with  a  pasty,  yellowish,  cheesy  mass,  surrounded  and  enveloped  in 
thick  mucus,  and  their  walls  greatly  thickened.  The  larger  bronchi 
may  be  sacculated,  owing  to  tne  distension  produced  by  the  cheesy 
contents. 

The  disease  usually  involves  the  bronchial  glands  which  are  situ- 
ated on  the  trachea  and  bronchial  tubes  at  the  bifurcation.  The 
changes  in  the  glands  are  the  same  as  those  going  on  in  the  lung  tis- 
sue, and  they  frequently  reach  an  enormous  size. 

The  tubercle  formation  on  the  serous  membranes,  which  may  go 
on  at  the  same  time  with  the  lung  disease  or  independent  of  it,  has 
been  called  "pearly  disease  "  on  account  of  the  peculiar  appearance 
of  the  tubercles.  These  begin  as  very  minute  grayish  nodules, 
which  give  the  originally  smooth,  lustrous  membrane  a  roughened 
appearance.  These  minute  tubercles  enlarge,  become  confluent,  and 
project  above  the  surface  of  the  membrane  as  wart-like  masses  reach- 
ing the  size  of  a  pea.  These  may  be  closely  sprinkled  over  the 
membrane  and  be  situated  on  the  lung  surfaces,  the  ribs,  the  dia- 

?^hragm,  in  the  abdominal  cavity  on  the  walls,  and  on  the  omentum 
caul) .  But  they  may  grow  much  larger  and  attain  the  size  of  hens' 
^gs.  The  manner  in  which  the  smaller  tubercles  group  themselves 
into  a  mass  gives  the  latter  a  variety  of  shapes.  They  likewise  un- 
dergo retrogressive  changes.  The  center  partly  softens,  partly  cal- 
cifies into  a  grayish  mortar-like  mass,  and  when  cut  into  they  feel 
gritty.  Associated  with  the  formation  of  tubercles  on  the  pleura 
those  glands  situated  back  of  the  lungs  (posterior  mediastinal)  be- 
come greatly  enlarged  and  the  center  cheesy.  They  may  compress 
the  oesophagus  and  interfere  with  swallowing.  The  size  attained  by 
these  tumors  and  new  growths  is  well  illustrated  by  the  fact  that 
taken  together  they  not  infrequently  weigh  from  60  to  80  pounds. 
The  bronchial  glands,  which  in  the  healthy  state  al*e  not  as  large  as 
horse-chestnuts,  have  been  found  to  attain  a  weight  of  over  10  pounds. 
In  the  abdominal  cavity  tubercles  may  appear  in  the  liver.  Here 
they*  vary  in  size  from  a  pea  to  a  hen's  egg,  and  usually  appear  on  the 
surface,  projecting  above  it  and  dipping  down  into  the  liver  tissue. 
The  smaller  ones  are  firm,  smooth,  or  lobulated;  yellowish,  gritty  on 
section;  the  larger  may  be  softened  into  a  yellowish  cheesy  mass.  •  The 
orffan  may  become  enormously  enlarged  and  very  heavy.  Similar 
tuDercles  may  appear  in  the  spleen,  the  kidneys,  the  uterus,  and  the 
testicles.  The  ovaries  are  occasionally  greatly  enlarged  by  tubercular 
processes. 

The  lyniphatic  glands  may  enlarge  on  account  of  tubercular  infil- 
tration. This  is  true  of  the  glands  within  the  large  cavities,  as  well 
as  those  which  can  be  felt  under  the  skin,  such  as  the  glands  found 
at  the  joints  of  the  limbs,  under  the  jaws,  along  the  neck,  ete.  The 
glands  of  the  thorax  have  already  been  mentioned  in  this  respect. 
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Those  in  the  abdomen,  such  as  the  mesenteric  glands,  those  nea?  t 
liver,  spleen,  and  kidneys  may  likewise  become  diseased. 

Tubercular  affection  of  the  intestines  seems  to  be  quite  ra; 
although  nlcers  of  the  large  intestine  have  been  observed.  NodiL 
may  also  form  under  the  seroujB  covering  of  the  intestines. 

The  brain  and  spinal  cord  are  occasionally  found  tuberculous, 
forty  cases,  Semmer  found  tuberculosis  of  the  brain  in  four.  It 
not  improbable  that,  ovring  to  the  infrequency  of  exposing  the  bre 
and  ^tpinal  cord,  tuberculosis  may  have  escaped  the  attention 
pathologists,  and  it  may  be  that  it  is  not  so  uncommon  as  is  genera! 
supposed.  The  tubercles  occur  on  the  membranes  of  the  brain 
well  as  in  the  substance  of  the  brain  itself.  They  project  into  i 
ventricles  as  masses  var]ring  in  size  from  a  pin's  head  to  a  ben's  eg 
They  finally  lead  to  various  infiammatory  changes.  Johne  has  < 
served  numerous  small  tubercles  on  the  membranes  of  the  spinal  cai 

Very  rarely  tuberculous  lesions  have  been  observed  in  the  boi 
and  muscles  of  the  body. 

Tubercular  disease  of  the  udder  in  cows  has  received  ccmsideral 
attention  of  late  from  sanitarians,  owing  to  the  infection  of  the  m 
with  the  virus  of  tuberculosis.  According  to  those  who  have  gi^ 
this  subject  special  «tt«itiony  the  udder  becomes  swollen  unif cm 
and  quite  firm.  This  swelling,  which  is  painless,  frequently  attac 
but  one  quarter,  more  rarely  two,  these  being  usually  the  hmd  qu 
ters.  The  larger  milk  ducts  contain  yellowish  cheesy  particles 
which  mte  many  tubercle  bacilli.  Later  on  larger  nodules  can  be  i 
within  the  udder,  which  undergo  the  various  changes  to  which  tub 
cles  are  subject.  The  udder  may  grow  very  hard  to  the  touch  a 
become  very  large,  weighing  in  some  cases  up  to  40  pounds,  1 
milk,  at  first  normal,  becomes  thin  and  watery  after  a  month  or 
and  is  mixed  with  flakes  and  numerous  tubercle  bacilli. 

As  regsurds  the  frequency  of  the  tubercular  processes  in  the  difiEen 
organs,  the  following  carefully  compiled  statistics  of  the  disease 
Bavaria  and  Baden  may  s^ve  as  a  guide: 

BaTaria;  "  Pw< 

TubeteolosiB  of  lungs  and  spoils  membranes 

Tuberculosis  of  lungs  alone 

Tuberculosis  of  serous  membranes  alone  (pearly  disease). . . 

Tuberculosis  of  oth^r  organs 

Baden: 

Tuberculosis  of  limgs  alone 

Tuberculosis  of  serous  membranes  alcme 

Both  combined 

Generalized  tuberculosis 

Tuberculosis  of  the  sexual  organs  aJone 


• 


SYMPTOMS  OV  TUBSBCXJIjOSIS  IN  CATTLE. 

The  beginning  of  the  disease  usually  passes  unnoticed,  inasmi 
as  it  is  very  slow  and  insidious  and  rarely  accompanied  by  fev 
When  the  lungs  are  involved  a  dull  short  cough  is  noticed,  wh: 
may  later  on  become  prolonged,  convulsive,  and  very  troublesome 
the  animal.  The  cough  is  more  frequent  in  the  morning  after  mo 
ment  and  drinking.  The  breathing  varies;  only  when  much  of  i 
lung  tissue  is  diseased  ie  it  labored  and  accompanied  by  active  mo 
ments  of  the  chest  and  nostrils.  Discharge  from  the  nose  is  rare 
absent.  At  times,  however,  when  the  tubercles  have  broken  do' 
and  formed  in  the  lungs  cavities  containing  cheesy  masses,  or  'wh 
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^im      ihe  air  tubes  have  become  filled  with  cheesy  and  mucous  masses, 
I      coughing  will   dislodge  these   and  cause  their  discharge.     In  ad- 
^  isl     rancid  stages  the  breath  may  have  a  disagreeable  odor.    Pressure 
^1     on  the  chest  wall  may  give  rise  to  pain. 

I  Tlie  general  effect  on  the  body  is  at  first  slight.  In  fact,  animals 
s  I  may  remain  in  good  flesh  for  a  considerable  time.  Invariably,  as 
iM  the  disease  progresses,  loss  of  flesh  and  appetite  and  paleness  of  the 
fel  mucous  membranes  become  manifest.  Tnese  are  accompanied  by  a 
^  il  gradual  diminution  of  the  milk  secretion.  The  debilitated  condition 
^■t  of  the  animal  is  also  manifested  by  a  staring  coat  and  a  tough,  dry, 
•fill  harsh  skin  (hide-bound).  Digestive  disturbitnces  are  indicated  by 
^  41  tympanites  or  distension  of  the  rumen  by  gas,  colic  and  diarrhea  ai- 
S5I  temating  with  constipation.  The  animal  generally  dies  from  ex- 
^  »|  haustion  after  a  period  of  sickness  which  may  last  months  and  years. 
^1  Tuberculosis  in  the  abdominal  organs  is  often  signalized  by  abor- 
tion and  by  abnormal  sexual  manifestations.  When  the  brain  is 
involved  the  disease  may  cause  convulsions,  unconsciousness,  paral- 
ysis, as  well  as  peculiar  movements  in  a  circle,  oblique  position  of  the 
ioad,  etc.  Lyatin  quotes  the  following  description  of  the  disease  as 
token  from  a  Swiss  sanitary  order: 

Adiy,  short,  interrupted,  hoarse  couKh,  which  the  sick  animals  manifest  espe- 

^uuly  in  the  morning  at  feeding  time,  stinmore after  somewliat  violent  exertion.    At 

™^  these  animals  may  be  full-Diooded  and  lay  on  a  considerable  amount  of  fat  when 

^^  fed.  As  the  difiease  pro^;re86e8  they  groV^^  thin  and  show  more  and  more  those  ap- 

P^^nuices  which  indicate  diseased  nutrition,  such  as  a  staring,  lusterless,  disheveled 

^t;  dirty,  tense  skin,  which  appears  very  pale  in  those  regions  free  from  hair. 

^^  temperature  of  the  skin  is  below  normal.    The  losts  of  fat  causes  sinking  of  the 

^^  in  tneir  sockets.    They  appear  swimming  in  water  and  their  expression  is  weak. 

^^  ooogh  is  more  frequent,  but  never  or  very  rarely  accompanied  witii  discharge. 

^^  body  continues  to  ema<3iate  even  with  plenty  ox  food  and  a  good  appetite,  so 

*'^^^  the  quantity  of  milk  is  smalL    At  times,  in  the  early  stages  of  the  disease,  still 

'^'^^  in  the  later  stages,  the  diseased  animals  manifest  considerable  tenderness 

^**en  pressure  is  applied  to  the  front  or  the  sides  of  the  chest,  by  coughing,  moan- 

'^v  etc.    Often  aJl  symptoms  are  wanting  in  spite  of  the  existence  of  the  disease. 

Il«ydtin  also  quotes  at  length  a  description  of  the  abnormal  sexual 
^^ire  occasionally  observed  among  cows  when  affected  with  this 


«^ —  disease  so  varied  in  its  attack  upon  the  different  organs  of  the 

*^<^<iy  and  in  the  extent  of  the  disease  process  must  necessarily  lead 

^  Joiistakes  of  diagnosis.     It  has  been  confounded  with  the  later 

?^^^i'ges  of  pleuro-pneumonia,  with  parasitic  diseases  of  the  brain,  the 

f?^gs,  and  intestines.     A  parasitic  disease  in  cattle,  quite  common  in 

*^*^^  country,  which  is  accompanied  by  tubercles  under  the  mucous 

Sj^mbrane  of  the  small  intestines,  has  been  mistaken  for  tuberculosis. 

**^*Xe  tubercles  vary  in  size  from  mere  specks  to  peas.     The  larger 

^^^s  contain  a  crumbling,  caseous  mass  of  a  dirty  grajrish  color.     In 

^;^y  of  them  the  worm  causing  the  tubercle  is  stiQ  within,  and  may 

5l^  detected  under  the  microscope  in  the  contents  of  the  tubercle. 

^  -tie  absence  of  tuberculosis  of  the  limgs,  pleura,  and  lymphatic  glands 

i^  the  animal  is  a  pretty  certain  indication  that  tuberculosis  does  not 

Tuberculosis  does  not,  as  a  rule,  end  in  recovery,  and  treatment  is 
^^eless.  Preventive  measures  in  this  as  in  most  other  diseases  are 
^<ie  only  reliable  ones.  They  consist  in  removing  and  isolating  the 
^^ispected  animals  and  in  destroying  them  when  there  is  suflScient 
^Mdence  that  tuberculosis  exists.  The  milk  of  such  animals  should 
^ot  be  used  in  the  feeding  of  calves,  swine,  and  other  domesticated 
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animals.  Concerning  the  nse  of  the  flesh  and  milk  for  human  f ood, 
some  facts  will  be  given  further  on.  The  carcasses  of  tuberculous 
animals  should  be  carefully  buried,  or  burned  if  possible.  In  short, 
the  diseased  animals  and  their  remains  shoula  be  regarded  as  a 
menace  to  the  health  of  man  and  animals  and  treated  accordingly. 

BOVINE  TUBEBCX7L0SIS  m  FTS  RELATION  TO  THE  PUBUC  HEALTH. 

Tuberculosis  being  restricted  more  or  less  to  thickly  settled  com- 
munities, and  causing  in  general  but  slight  losses  when  all  the  cattle  of 
a  country  are  taken  into  consideration,  is  not  a  very  serious  matter  to 
the  owner  of  cattle  from  a  financial  point  of  view.  The  interest  which 
has  been  manifested  in  this  disease  is  due  to  quite  different  causes.  The 
identity  between  human  and  animal  tuberculosis,  combined  with  the 
extraordinary  mortality  of  human  beings  from  this  disease,  often 
amounting  from  10  to  14  per  cent.,  has  raised  the  question  in  all 
civilized  countries  as  to  how  far  animal  and  especially  bovine  tuber- 
culosis was  to  blame  for  this  high  mortality.  The  medical  and  vet- 
erinary professions  have  approached  this  problem  with  equal  zeal,  and 
much  nas  come  to  light  witnin  recent  years  which  enables  us  to  come 
to  some  conclusion.  If  the  disease  is  transmitted  from  animals  to 
man  how  does  the  transmission  take  place?  As  very  few  people 
come  in  direct  contact  with  tuberculous  cattle,  it  must  be  if  at  all  either 
through  the  meat  or  the  milk,  or  through  both,  that  the  virus  enters 
the  human  body.  The  question  has  thus  narrowed  itself  down  to 
the  food  products  furnished  by  cattle. 

Is  flesh  from  tuberculous  cattle  the  bearer  of  infection  f — ^This 
question  has  become  a  very  urgent  one  in  the  Old  World,  since  meat 
is  a  scarce  and  expensive  article  of  food.  It  is  argued  there  that 
if  it  can  "be  shown  that  in  the  majority  of  cases  of  tuberculosis  the 
muscular  svstem  is  free  from  infection,  there  is  no  reason  why  the 
meat  should  not  be  put  on  sale  under  certain  restrictions.  The 
question  may  be  resolved  into  two  divisions:  (1)  How  frequently 
does  the  disease  invade  those  parts  of  the  body  which  are  used  as 
food?  (2)  When  the  disease  process  is  manifestly  restricted  to  the 
internal  organs  do  tubercle  bacilli  circulate  in  the  blood  and  lymph, 
and  can  they  be  detected  in  the  muscular  tissue? 

(1)  Disease  of  the  bones  is  not  unknown,  although  very  rare.  Ac- 
cording to  Walley  it  appears  chiefly  in  the  spongy  Dones  of  the  htod 
and  backbone  ana  in  tne  long  bones  of  the  limbs.  Occasionally  the 
ends  of  the  bones,  where  they  are  covered  by  the  synovial  membrane 
of  the  joints,  are  dotted  with  tubercles.  The  muscular  system  itself 
is  very  rarely  the  seat  of  tubercular  deposits,  although  the  lymphatic 

f  lands  lying  near  and  among  the  muscles  may  be  not  infrequently 
iseased. 

(2)  Whether  tubercle  bacilli  are  found  in  muscle  juice  independent 
of  any  tubercular  deposits  is  a  question  which  must  be  approached 
experimentally.  There  is  on  record  a  great  variety  of  opinion  on 
this  matter,  some  authorities  considering  all  flesh  from  tuberculoufl 
aniinals  unfit  for  food,  while  others  hold  a  contrary  view.  Such 
opinions  are,  however,  worth  little  unless  backed  by  positive  evidence, 
such  as  is  afforded  by  direct  inoculation  of  animals  susceptible  to 
tuberculosis.  The  diametrically  opposite  views  of  the  older  author- 
ities are  due  partly  to  the  fact  that  they  fed  the  material  to  be 
tested  to  different  species  of  animals,  some  of  which  are  now  known 
to  be  insusceptible  to  such  feeding,  partly  because  nptiiing  was 
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own  of  the  presence  or  absence  of  the  tubercle  bacilli  in  the  ma- 

^xlal  fed.     It  IS  well  known  among  pathologists  to-day  that  there  is 

^mich  variation  in  this  respect     Tuberculous  growths  may  contain 

enormous  numbers  of  bacila  or  they  may  contain  but  very  few.    Their 

^UBiber  seems  to  vary  with  the  age  oi  the  disease  process,  with  its 

location,  and  the  species  of  animals  from  which  the  tuberculous 

Matter  is  obtained.    Moreover,  feeding  even  susceptible  animals  is 

Mi  best  a  method  of  doubtful  utility,  upon  which  little  reliance  can 

oe  placed.    There  are,  however,  a  few  experiments  on  record  which 

can  be  considered  trustworthy,  inasmuch  as  they  were  made  according 

to  the  approved  method  of  injecting  the  suspected  material  directly 

into  the  peritoneal  cavity  of  guinea-pigs. 

Kastner,*  under  the  direction  of  Bollinger,  inoculated  animals 

with  the  juice  expressed  from  the  flesh  of  tuberculous  animals.  ^  The 

flesh  of  twelve  cows  was  used  for  this  purpose.    Sixteen  guinea-pigs 

HBceived  of  the  meat  juice  from  1  to  2  cuoic  centimeters  each  mto 

the  peritoneal  cavity.    All  remained  healthy. 

Nocardt  expressed  the  juice  of  the  heart  muscle  taken  from  tuber- 
culous cattle  and  injected  from  10  to  20  drops  into  the  peritoneal 
cavity  of  guinea-piffs.  Eleven  cows  in  an  advanced  sta^e  of  con- 
sumption were  employed  for  this  experiment.  None  of  the  inocu- 
latea  guinea-pigs  snowed  signs  of  disease. 

Subsequently  het  repeated  this  experiment  with  ten  tuberculous 
cows.  The  juice  oi  muscular  tissue  trom  one  of  the  thigh  muscles 
was  expressed  and  1  cubic  centimeter  injected  into  the  peritoneal 
cavity  of  guinea-piffs,  four  being  used  for  each  case.  Oi  the  forty 
animals  thus  inoculated  only  one  became  tuberculous.  These  ex- 
periments led  Nocard  to  formulate  the  following  conclusions: 

(1)  The  flesh  of  tuberculous  animals  may  in  certain  instances  pre- 
sent some  danger. 

But  it  is  very  exceptionally  dangerous. 

In  those  cases  in  wnich  it  is  dangerous  it  is  always  so  in  a  very 
flUght  doCTee. 

But  all  experiments  are  not  equally  negative.  Chauveau  and 
Arloing  inoculated  ten  guinea-pigs  with  the  juice  expressed  from  the 
muscles  of  a  diseased  ox.  Of  these  two  became  tuberculous^  Six 
guinea-pigs,  inoculated  with  the  meat  juice  from  another  case,  re- 
mained well.  Galtier  obtained  five  positive  results  out  of  twenty-two 
series  of  inoculations.  Arloing  concludes  from  these  various  observa- 
tions that  the  flesh  of  one  out  of  every  ten  tuberculous  bovines  contains 
tubercle  bacilli  demonstrable  by  inoculation.  S  The  stage  of  the  dis- 
ease no  doubt  determines  to  a  great  extent  the  presence  or  absence 
of  tubercle  bacilli  in  the  muscular  tissue.  In  cases  far  advanced 
they  may  be  more  abundant  and  hence  more  easily  detected.  Thus 
Stemheill  inoculated  guinea-pigs  from  the  flesh  juice  of  nine  persons 
who  had  died  in  an  advanced  stage  of  tuberculosis.  Positive  results 
were  obtained  in  every  case. 

The  milk  of  tuberculous  cows. — Concerning  the  infectious  nature 
of  milk  secreted  by  tuberculous  cows,  authorities  have  universally 
agreed  that  when  tne  udder  itself  is  in  the  slightest  degree  involved 
the  milk  possesses  infectious  properties  and  is  therefore  dangerous. 

*Munchener  med.  Wochenschr.,  1889,  688. 

SRecueil  de  M6dccine  v6t.  annexe.  1885,  p.  49. 
Recueil  do  M6d.  v^t.,  1888,  p.  574. 
Congr68  pour  Tetude  de  la  tuberculose,  1888,  64. 
Mtinchener  med.  Wochenschr.,  1889,  No.  40,  41« 
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Tubercle  bacilli  have  been  found  in  larRe  numbers  in  the  milk  i^  ^" 
the  udder  under  such  circumstances.    XJnlike  other  affections  of  -rf^^ 
udder,  tuberculosiJB  of  this  org^n  does  not  at  once  change  the  ^^P" 
pearance  and  the  quality  of  the  milk  secreted.    Bang  stat^  that  ^^^. 
at  least  a  month  after  the  disease  has  appeared  the  milk  is  nom?^ 
in  appearance  and  may  be  consumed  and  sold  without  arousing  ti^^ 
suspicion  of  the  owner.    There  is  therefore  considerable  danger  iH' 
volved  in  this  disease,  and  the  necessity  for  the  careful  inspection  of 
dairy  cows  seems  more  urgent  than  ever  before. 

Authorities  are,  however,  not  fully  agreed  as  to  whether  the  xnili 
from  tuberculous  cows  in  which  the  udder  is  apparently  not  invaded 
by  the  disease  should  be  considered  dangerous  or  not.    Some  are  in- 
clined to  believe  that  the  milk  secreted  by  healthy  udders  is  never 
inf ediious  even  when  the  lungs  or  other  organs  are  affected ;  that, 
in  other  words,  the  tubercle  bsicilli  are  rarely,  if  ever,  separated  from 
the  lesions  which  they  produce,  that  the  udder  itself  nmst  be  dis- 
eased before  tubercle  bacilli  can  appear  in  the  milk.    Experiments 
made  with  the  milk  of  tuberculous  cows  in  which  there  were  no  in- 
dications of  udder  disease  do  not  bear  out  this  theory,  as  the  statis- 
tics to  be  given  below  will  show.    Tubercle  bacilli  liave  been  found 
in  the  milk  of  such  cows.    Some  authorities,  among  them  Nocaid, 
still  believe  that  the  udder  is  diseased  when  the  milk  is  infected,  but 
that  the  disease  escapes  observation.     However  this  may  be,  the  fact 
that  the  udder  maybe  diseased  and  the  disease  not  recognizable  sim* 
ply  casts  suspicion  upon  all  milk  from  tuberculous  animals.     That 
this  suspicion  is  not  without  foundation  some  recent  investigations 
may  be  here  briefly  summarized  as  evidence. 

u  nder  the  auspices  of  the  Massachusetts  Society  for  the  Promo- 
tion of  Agriculture,  Dr.  H.  C.  Ernst,  assisted  by  Dr.  A.  Peters,  made 
some  experiments  to  test  the  character  of  the  milk  from  tuberculous 
cows  having  no  recognizable  udder  disease.  The  milk  was  examined 
microscopically  and  the  tubercle  bacilli  demonstrated  in  the  milk  of 
ten  out  of  thirty-six  cows,  or  27.7  per  cent.  Guinea-pigs  also  were 
inoculated  with  the  milk  from  fourteen  cows,  and  from  the  milk  of  six 
of  these,  or  42.8  per  cent.,  the  inoculation  was  successful. 

Hirschberger,  under  Bollinger's  direction,  mcule  a  number  of  ex- 
periments to  test  the  infectious  properties  or  milk  (rom  tuberculous 
cattle.  Of  twenty  cases  the  muk  of  eleven  (55  per  cent.)  produced 
tuberculosis,  when  injected  into  the  peritoneum  of  guinea-pi^  in 
quantities  of  1  to  2  cubic  centimeters  {shs  to  ^  pint).  Of  five 
cows  highly  tuberculous  the  milk  of  four  was  infectious ;  of  six  cows 
moderately  tuberculous  the  milk  of  four  was  infectious ;  of  nine  cows 
slightly  tuberculous,  the  disease  bein^  restricted  to  the  lungs,  three 

fave  infected  milk.    Only  in  one  specimen  of  milk  were  the  tubercle 
acilli  discovered  under  tne  microscope. 

The  following  experiments  indicate  a  much  smaller  percentage  of 
infection : 

Nocard*  inoculated  guinea-pi^  with  milk  from  eleven  tuberculous 
cows.  Of  these  only  one  had  the, udder  diseased.  The  guinea-pig 
inoculated  from  the  milk  of  this  animal  died  of  generalized  tubercu- 
losis ;  the  rest  remained  well.   • 

Bangt  injected  into  the  abdominal  cavity  of  rabbits  from  1  to  2  , 
cubic  centimeters  of  milk  from  twenty-one  cases  of  advanced  tuber- 

*  Recueil  de  M6d.  v^t.  annexe,  1885,  p.  49. 

t  Congr^  pour  T^tade  de  la  tuberculose,  Paris,  1889. 
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coloBifl  in  which  the  udder  appeared  normal.    Positive  reeults  were 
obtained  from  but  two  of  these  cases. 

^  Oonceming  the  infection  of  swine  with  milk  from  tuberculous  cat- 
tle the  following  interesting  statement  is  worth  quoting  : 

the  owner  of  a  ^v&luable  herd  of  cows,  finding  that  a  large  proportion  of  them 
vere  taberciilous,  so  large  a  pToporti<Mi  indeed  as  strongly  to  BUggesli  inf  ecticn  by 
aiKdatiim  in  the  theds^  withdrew  his  milk  from  the  market  and  used  it,  unf ortu- 
lAliely  without  boiling,  for  fattening  his  pigs,  of  Which  he  has  a  large  number  and 
QQ  which  he  prides  himself  not  less  tnaSi  on  ms  cows.  The  result  has  been  that  the 
pigs  have,  almost  without  exception,  been  affected  with  the  disease  to  an  extent 
that  has  necessitated  the  slaughter  of  the  whole  stock.  Another  point  of  practical 
interest  is  that  he  has  not  been  able  to  discover  nodules  or  other  indications  of  local- 
ised tubercle  in  the  cows*  udders,  a  oondition  still  held  by  some  to  be  necessary  to 
render  the  milk  capable  of  transmitting  the  disease.* 

BoUinfferf  has  shown  that  it  is  more  dangerous  to  consume  the  milk 
of  a  single  cow  for  a  period  of  time  than  to  take  the  mixed  milk  from 
many  animals*  Any  virus  contained  in  the  milk  of  one  cow  is  thus 
greatly  diluted,  and  the  few  bacilli  consumed  may  be  harmless. 
Thus  guinea-pigs  inoculated  with  mixed  milk  generally  remained 
well.  Infected  niilk  lost  its  virulence  in  one  case  when  ailuted  with 
forty  parte  of  water :  in  smother  when  diluted  with  fifty  parts ;  in 
still  another  the  milK  did  not  lose  its  infectious  properties  until  di- 
luted with  one  hundred  {)arts. 

In  comparison  with  this  rather  feebly  infectious  character  of  milk 
human  sputum  was  found  exceedingly  infectious.  A  dilution  of  one 
hundred  thousand  times  did  not  rob  it  of  its  infectious  character. 

If  any  positive  conclusion  could  be  arrived  at  from  the  small  quantity 
of  evidence  now  on  hand  it  would  be  to  throw  suspicion  both  upon 
the  flesh  and  the  milk  of  tuberculous  cattle.  These  products  in  any- 
given  case  may  be  free  from  infection  or  they  may  not  be.  As  Bol- 
linger has  shown,  the  tendency  to  mix  the  muk  in  dairies  may  dilute 
the  infection  proceeding  from  any  one  cow  so  much  as  wholly  to 
neutralize  it,  provided  the  number  of  diseased  cows  is  proportionally 
very  smaU.  I'ortunately  we  have  at  our  command  a  r^y  means 
of  destroying  any  suspected  virus  in  the  milk.  Boiling  for  five  or 
ten  minutes  is  sufficient.  Similarly  the  dangers  possibly  inherent  in 
meat  are  overcome  by  the  heat  to  which  meat  is  usually  exposed  in 
its  preparation  for  the  table.  This  appears  sometimes  insufficient 
in  rare  meat,  but  even  then  the  tubercle  bacilli  may  be  so  much  at- 
tenuated as  to  become  powerless  for  eviL  The  dangers  inherent  in 
milk  are  greatest  for  children,  who  are  more  susceptible,  and  whose 
food  during  the  earlier  years  of  life  is  made  up  largely  of  milk. 

SBB  nOSBNT  SXATUB  OV  LEOISLATION  IN   FOBSIGN  00UI9TBIES  ON  BOVINK  TUBER- 
CULOSIS. 

The  attention  of  the  various  governments  of  the  European  States 
has  been  for  several  years  directed  to  this  subject  of  bovine  tuber- 
culosis on  account  of  its  bearing  upon  the  health  of  mankind.  Very 
little  has  yet  been  done  in  the  form  of  legislation,  owing  to  the  hith- 
erto unsettled  or  incomplete  knowledge  on  the  part  oi  recognized 
•medical  and  veterinary  authorities.  This,  however,  no  longer  exists, 
And  there  is  a  strong  unanimous  sentiment  over  the  civilized  world 
^at  something  munt  be  done  to  keep  the  evil  in  cheek.  In  1888  a 
congrefla  for  the  study  of  tuberculosis  was  held  in  Paris.  At  its  ses- 
sions the  relation  of  bovine  to  human  tuberculosis  formed  a  prominent 

'British  Medical  Journal,  laSO,  I,  80.      f  MtindieDer  Med.Wochen8chr.,  1889,  78  L. 
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part  of  the  discussion.    It  likewise  was  the  importfjjit  topic  discTi?^^^ 
at  the  International  Veterinary  Congress  held  in'  Brussels  in  1^^^ 
and  in  Paris  in  1889.    It  is  the  important  topic  in  all  societies  c^^ 
voted  to  sanitation  and  public  health,  and  great  pressure  is  being  e^-^- 
erted  through  these  bodies  as  well  as  in  the  medical  press  upon  tfc^ 
various  governments  to  take  hold  of  this  subject.  i 

In  France  the  veterinary  associations  have  lon^  since  demanded     ^ 
that  tuberculosis  be  classed,  with  the  contagious  diseases  of  animals. 
This  was  done  by  a  decree  dated  Julj;  28, 1888.    The  ministerial  order 
of  the  same  date  contains  the  following  prescriptions  : 

Art.  9.  When  the  existence  qf  taberculosis  has  been  established  in  cattle,  the  pre- 
fect issues  an  order  placing  these  animals  under  the  care  of  a  sanitary  ▼eterinanan. 

Abt.  10.  Every  animal  Known  to  be  tuberculous  is  isolated  ana  sequestrated. 
The  animal  can  only  be  moved*  for  slaughter.  The  killing  is  done  in  the  presence 
of  the  veterinarian  who  is  to  make  the  autopsy,  and  send  to  the  prefect  the  pro- 
tocol within  five  days 'after  the  autopsy. 

Abt.  11.  The  fiesh  of  tuberculous  animals  is  excluded  from  consumption  (1) 
when  the  lesions  are  generalized,  i.  6.,  not  confined  exclusively  to  the  intenuu 
organs  and  their  lympnatic  ganglia;  (2)  when  the  lesions,  although  localized,  have 
invaded  the  greater  part  of  a  single  organ,  or  manifest  themselves  by  an  eruption 
on  the  walls  of  the  chest  or  abdomen.  This  meat,  excluded  'from  consumption,  as 
well  as  the  tuberculous  organs,  can  not  be  used  to  feed  animals,  but  must  be  de- 
stroyed. 

Art.  12.  Utilization  of  the  hides  is  only  permitted  after  disinfection. 

These  regulations,  according  to  Vallin,  will  at  least  prevent  the 
slaughter  of  all  consumptive  cattle  in  private  places  beyond  reach 
of  aU  control,  and  the  transformation  of  the  flesh  into  "foreign" 
meat,  smuggled  into  the  markets  of  the  cities.  It  will  also  prevent 
the  movement  of  such  cattte  into  the  markets  to  be  sold,  after  many 
stables  in  which  the  animals  have  lodged  have  been  soiled  and  in- 
fected by  them. 

In  England*  the  diseases  of  tuberculosis  and  pleuro-pneumonia 
among  cattle  were  referred  to  a  departmental  committee,  who  sat 
during  April,  May,  and  June,  of  1888.  A  considerable  number  of 
witnesses  were  examined.  Some  of  the  recommendations  of  the 
committee  are  as  follows: 

Legislation  directed  to  the  protection  of  cattle  from  tuberculosis  should,  at  the 
same  time,  include  such  measures  as  will  also  prevent  its  communication  to  man. 

In  the  first  i)lace,  the  question  of  curative  treatment  may  be  dismissed  in  a  few 
words,  except  in  those  cases  (almost  entirely  confined  to  the  human  being)  where  it 
is  only  locauy  manifested,  and  in  which,  consequently,  its  foci  can  be  excised  and 
removed  by  surgical  treatment. 

This  being  so,  it  is  evident  that  legislation  must  follow  two  lines  of — 

A.  Prevention, 

B.  Eoetirpation, 

A.  Preventive  measures. — Tliese  should  include  provisions  for  improved  hygiene 
of  cattle  shedSf  etc.  (especially  in  the  direction  of  providing  proper  ventilation,  pure 
water  supply,  and  adequate  disinfection  of  stalls,  etc.,  wherein  tubercular  amrnals 
have  been  kept).  This  has  been  partly  met  in  the  Dairy  and  Milk  Shops  Order,  but 
its  administration  b^  the  local  health  authorities  is  at  present  imperfect,  and  we 
would  suggest  that  it  should  be  much  more  stringently  enforced,  and  that  veter- 
inary inspectors  should  be  given  more  extended  powers  of  entry  into  all  places 
where  animals  are  kept. 

Improvement  in  the  hygienic  surroundings  of  animals  should  include  isolation  of 
aU  suspected  cases,  precautions  against  the  flesh  or  milk  of  diseased  animals  behu^ 
given  as  food  to  others,  e.  g.,  to  pigs,  fowls,  etc.,  and  care  that  fodder,  litter,  and 
water  should  not  be  taken  from  one  animal  or  stall  to  be  given  to  another. 

Our  attention  has  been  drawn  to  the  frequency  with  which  animals,  obvioiOBlT 
diseased,  sometimes  even  in  tibe  last  stage  of  the  malady,  are  sold  in  open  marked 

Although  in  England  and  Ireland,  under  the  provisions  of  the  nuisance  removal 

*  Annual  Beport,  Agricultural  Department,  for  1888. 
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^»  aa  embodied  in  the  public  l^ealth  act,  1885^  the  medical  officer  of  health  or  in« 

"P^ctor  of  nuisances  may  seize  such  animals,  yet  such  seizure  is  rarely  performed. 

Ws  find  the  veterinary  inspector  has  no  power  to  prevent  such  sales  or  to  seize 

^  beast  for  slaughter,  smce  tuberculosis  is  not  included  in  <^e  contagious  H»flff>ftMB 

(aninuds)  act  of  1878. 

We  farther  find  that  there  is  actually  a  regular  trade  in  such  stock  infected  with 
tebezcnlosis,  and  that  they  go  by  the  name  of  '* wasters  "  and  '*  mincers,"  being  fre- 
quently slaughtered  in  the  neighborhood  of  the  larger  towns,  to  which  such  portions 
d  the  meat  as  are  likely  to  escape  the  observation  of  the  inspector  of  nuisances  are 
not  for  the  purposes  of  sale  among  the  poorer  inhabitants  and  especially  for  the 
xnakingof  sausages. 

We  are  therefore  very  strongly  of  opinion  that  power  should  be  given  to  the 

▼Bterinarv.inspector  to  seize  all  such  animalfl  in  fairs,  markets,  or  in  transit.  *  «  * 

Since  ail  authorities  are  agreed  that  the  disease  is  very  marked  by  heredity,  we 

think  it  highly  desurable  that  breeders  should,  in  their  own  as  well  as  in  the  public 

interest,  discontinue  breeding  from  tuberculous  stock. 

R  Extirpation^'-Jn  order  to  insure  the  gradual  extirpation  of  tuberculosis,  we 
are  of  opimon  that  it  should  be  included  in  the  contagious  diseases  (animals)  acts 
for  the  purposes  of  certain  sections  of  those  acts,  so  as  to  provide : 

(a)  For  the  slaughter  of  diseased  animals  when  found  diseased  on  the  owner's 
premises. 

(b)  For  the  payment  of  compensation  for  the  slaughter  of  such  ftnimitif. 

(«)  For  the  seizure  and  slaughter  of  diseased  animalB  exposed  in  fairs,  markets, 
eic,  and  durin£[  transit. 

(d)  For  the  seizure  and  slaughter  of  diseased  foreign  animals  at  the  place  of  land- 
ing  in  this  country.    •    •    • 

*  Professor  Brown,  in  commenting  on  these  recommendations,  points 
out  a  number  of  difficulties  whicn  would  oppose  the  successfm  exe- 
cution of  a  law  embodying  them.  Among  these  are  the  difficulty  of 
distinguishing  tuberculosis  in  cattle  from  actinomycosis,  lympna- 
denoma,  diseases  of  the  udder,  and  rheumatism  with  enlargement  of 
l^e  joints  in  younp^  cattle.  It  is  also  difficult  to  make  an  ante-mortem 
diagnosis,  and  this  difficulty  would  become  very  serious  in  case  of 
valuable  pedigree  stock.  In  short,  the  difficulties  were  sufficient  to 
prevent  the  passage  of  the  Order  of  Council  prepared  on  the  lines  of 
the  committee's  report.  Meanwhile  the  question  of  what  to  do  with 
the  flesh  from  tuberculous  cattle  is  in  a  very  unsettled  condition. 
Cases  are  constantly  coming  up  for  decision  before  the  magistrates. 
These  decisions  are  not  uniform,  however.  Thus,  in  Belfast*  one 
judge  ordered  the  destruction  of  the  carcasses;  two  others  sitting 
several  weeks  later  refused  to  give  an  order  for  the  destruction  of 
two  carcasses  which  were  clearly  shown  to  have  been  diseased  with 
tuberculosis. 

The  British  Medical  Journal,  in  commenting  on  this  condition  of 
things,  says: 

^*  What  we  want  and  what  the  medical  profession  must  fight  for  is  a  definite  sys- 
tem of  control,  placed  in  the  hands  of  tnoroughly  qualified,  inspectors  who  shall- 
have  full  power  to  condemn  without  appeal  and  destroy  all  meat  that  they  may 
consider  unfit  for  human  food. 

In  the  German  Empire  bovine  tuberculosis  has  not,  up  to  the 
present  time,  been  included  amon^  those  animal  plagues  upon  which 
extensive  statistical  reports  are  being  issued  annually.  This  exclu- 
sion is  not  due,  however,  to  any  lack  of  interest  in  this  matter  or  to 
unbelief  in  the  dangers  and  perils  to  public  health  lurking  in  the 
untrammeled  existence  and  spread  of  the  disease ;  for  Germany,  in 
her  scientific  researches  and  in  the  attitude  of  the  medical  and  vet- 
erinary fraternities,  has  been  foremost  in  promulgating  the  doctrine 
of  the  essentially  contagious  nature  of  tuberculosis.    The  obsta- 

♦British  Med.  Journal,  1889,  Nov.  2. 
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oles  to  any  legislation  thus  far  have  been  those  cited  "by  Professor 
Brown,  of  England — the  difficulty  of  detecting  the  disease  during  the 
life  of  the  affected  animal,  and  insufficient  knowledge  of  its  nature 
and  extent.  In  consequence  of  numerous  petitions  from  all  parts  of 
the  Empire,  expressing  the  wish  that  something  be  done  to  check  the 
^read  of  bovine  tuberculosis,  the  Chancellor  of  the  Empire,  on 
October  22, 1887,  issued  a  circular  *  to  the  different  States  for  the  pur- 
pose of  obtaining  as  complete  statistics  as  possible  ou  the  present 
status  of  the  disease.  These  statistics  were  to  include  (a)  the  number 
of  cases  of  tuberculosis  in  slaughtered  cattle,  as  determined  in  public 
and  private  abattoirs  by  the  meat  inspectors,  as  well  as  the  total 
number  of  cattle  slaughtered ;  (6)  the  number  of  cases  of  tubercu- 
losis in  living  animals  as  determined  at  markets,  in  dairies,  etc.,  as 
well  as  in  the  j)rivate  practice  of  veterinarians.  At  the  same  tune 
the  existence  of  the  disease  was  to  be  indicated  as  definite,  probable, 
or  suspected,  as  the  case  might  be.  Special  care  was  to  be  exercisea 
in  determining  the  following  points  in  addition  to  those  already  men- 
tioned ; 

fa)  The  sex  (bulls,  oxen,  cows,  heifers,  and  calves  under  six  weeks  of  age). 

[b)  The  age  (six  weeks  to  one  year ;  one  to  three  years ;  three  to  six  years ;  OTei 
six  years). 

(c)  The  race  or  breed. 

(a)  The  source  of  the  cattle,  with  statement  whether  the  business  is  chiefly  in 
pajsturing  or  stabling  them. 

(e)  The  seat  of  the  disease ;  external  (udder),  i]:itenial  (only  in  slaughtered  cattle), 
unaer  the  following  heads :  r 

Affection  of  only  one  organ  with  the  related  aerooa  membrane  and  lymphatic 
glands. 

£Ixtenslon  upon  several  or  all  organs  of  the  body  cavity. 

Extension  into  several  cavities  ol  the  body. 

Existence  of  tubercles  in  meat. 

Generalized  tuberculosis. 

(/)  The  quality  of  the  meat  troai  tuberculous  animals  (first,  second,  and  iMrd 
grade). 

(a)  The  veterinary  police  regulations  as  to  the  disposition  of  the  meat  of  tuber- 
cufous  animals. 

To  these  answers  may  be  appended  general  information  conoeming  the  distribu* 
tion  of  tuberculosis,  heredity,  contagion,  etc 

In  response  to  this  circular  the  governments  of  the  various  States 
issued  instructions  to  the  various  aer>artment  officials,  veterinarians^ 
and  meat  inspectors,  embodying  in  taoulated  form  the  questions  form- 
ulated in  the  circular.  These  were  issued  at  different  times  during 
the  year  1888,  and  the  statistics  were  to  cover  one  year  from  the  time 
they  were  begun.  The  results  of  these  inquiries  will  of  course  not 
be  made  known  for  some  time.  That  they  will,  however,  lead  to 
stringent  measures  for  the  Suppression  of  the  disease  and  the  greater 
protection  of  human  health  there  can  be  little  doubt. 

*VerdffentL  d.  kais,  QesundheitBamtes,  1S87-1SS8,  passim. 
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Sir:  I  hare  the  honor  to  submit  the  following  report  on  matters 
pertaining  to  the  operations  of  this  division. 

The  number  of  plants  sent  out  during  the  year  aggregated  a  lit- 
tle over  45,000;  these  were  mostly  plants  having  more  or  less  of 
economic  value,  in  contradistinction  from  those  .cultivated  for  their 
ornamental  qualities.    The  bulk  of  those  distributed  consisted  of 

Sapes,  both  foreign  and  native  varieties,  olives,  strawberries,  rasp- 
rries,  Japan  persimmons,  figs,  dates,  camphor,  tea,  pineapples, 
mangoes,  vanilla,  oranges,  lemons,  guavas,  etc. 

The  plants  are  distributed  mainly  by  mail;  they  are  carefully 
packed  in  damp  moss,  covered  with  oiled  paper,  then  with  strong 
wrapping  paper  securely  fastened,  and,  if  not  detained  in  transit, 
reacn  any  part  of  the  United  States  in  good  condition, 

GRAPES — HILDBW. 

In  some  of  the  earlier  reports  of  this  Department  much  attention 
was  given  to  grape  mildew,  its  causes  and  prevention,  with  practical 
deductions  basea  upon  extended  observations  on  the  subject. 

In  the  report  for  1865,  mildew  is  characterized  as  **the  great  ob- 
stacle in  the  way  of  extended  grape  culture,"  and  a  summary  of  some 
points  is  made  as  follows: 

The  PeroDOspora,  or  mildew,  which  attacks  the  leaves  on  their  under  sarface,  is 
encouraged  by  the  atmoephencal  conditions  accompanying  dull,  cloudy  weather, 
with  occasional  showers;  or  when  heavy  dews  are  deposited  in  positions  where  the 
rays  of  the  sun  can  not  penetrate,  or  at  least  where  the  moisture  can  not  readily 
be  evaporated.  That,  so  far  as  is  known,  no  peculiar  constitution  of  soil  or  mode  of 
■oil  culture  has  any  influence  in  its  prevention.  That,  so  far  as  is  known  no  mode 
of  pruning  or  training,  except  so  far  as  they  agree  with  the  next  paragraph,  has 
any  effect  m  warding  off  the  disease.  That  shelter  and  protection  by  covered  trel- 
lises, or  masses  of  foliage,  wiU  greatly  modify  if  not  entirely  prevent  injury  from 
mildew. 

The  distinguishing  peculiarity  of  a  good  grape  climate  is,  prima- 
rily, that  of  an  entire  absence  of  mildew  on  the  foliage.  The  pres- 
ence of  water  or  moisture  on  the  leaves  is  necessaty  for  the  extension 
of  mildew,  therefore  the  best  grape  climates  in  this  country  are  those 
of  greatest  immunity  from  dews. 

A  covered  grape  trellis  was  described  in  the  Patent  OflSce  report 
for  1861.  A  trellis  similar  to  that  described  was  erected  in  the  garden 
of  this  Department  in  the  spring  of  1863.  The  grape  vines  grown 
on  this  trellis  were  entirely  free  from  mildew  on  the  leaves  and  from 
rot  in  the  fruit,  and  many  varieties  ripened  under  this  protection  that 
failed  to  mature  on  common  trellises  a  few  yards  distant  on  account 
of  the  failure  of  the  leaves  during  summer  from  mildew.  The  phi- 
losophy of  the  action  of  protection  in  this  particular  case  seems  to 
be  its  tendency  to  arrest  radiation  of  heat,  thus  protecting  the  foliage 
from  the  cooling  effects  of  night  temperatures,  which  m  turn  pre- 
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vents  condensation  of  atmospheric  moisture  on  the  leaves,  ther6T>7 
checking,  to  a  certain  extent,  the  predisposing  cause  of  mildew. 

In  experimenting  with  registering  thermometers  it  was  found  that, 
during  clear,  still  nights  of  July,  an  exposed  thermometer,  project- 
ing four  feet  from  the  covered  trellis,  would  mark  from  6  to  10  aec^roes 
lower  than  would  a  thermometer  fastened  to  the  trellis;  the  foliage 
bein^  thus  kept  warmer  and  dryer  on  the  protected  plants,  mildew 
was  in  reality  prevented.  It  was  also  found  that  the  fruit  ripeaed 
on  protected  vines  some  time  before  that  on  vines  not  protected. 

It  would  therefore  appear  that  the  best  grape  climates  or  localities 
would  be  those  where  dews  were  light  or  altogether  absent.    Such 
localities  can  be  found.    Indeed,  it  may  be  observed  that  whereirer     | 
native  grape  culture  has  become  popular  and  extensive,  it  is  in  local-     ' 
ities  where  exemption  from  heavy  or  frequent  dews  prevaiL    These 
localities  may  be  found  either  surrounded  by  large  bodies  of  wat>er 
or  on  hill-sides  at  certain  elevations. 

The  influence  of  large  bodies  of  water  in  ameliorating  climates  is 
well  authenticated,  and  is  often  turned  to  practical  aavant^e  Sn 
fruit  culture.    Briefly  stated,  the  water  accumulates  heat  as  wazrxn. 
weather  prevails,  which  is  radiated  at  night,  and  its  influence  is  t&^^ 
on  veif etation  in  islands,  which  may  occur  as  well  for  a  consid^^' 
able  distance  inland  from  the  margin  of  the  water.    The  preseiL^^^^ 
of  this  stratum  of  air  is  evidencea  by  the  absence  of  li^ht  fix»^*^ 
durinfi^  late,  fall,  and  the  freshness  of  vegetation  as  far  as  tt*.^ 
heatea  atmosphere  extends,  while  immediately,  beyond  ite  influenc?^ 
a  wintry  aspect  prevails. 

In  this  case  the  cause  of  exemption  from  cold  also  prevents  tb.^ 
formation  of  dew,  and  is  so  far  favorable  to  the  healthy  growtlt 
and  freedom  from  mildew  of  the  grape. 

Again,  in  districts  where  hills  and  valleys  are  closely  and  distinctly 
defined,  there  are,  at  certain  elevations  on  the  hill-sides,  a  zone  or 
belt  where  dews  are  not  known  and  where  froste  are  modified.  The 
width  of  this  belt  varies  according  to  the  degree  of  cold  and,  to  some 
extent,  configuration  of  surface,  but  it  exists  in  all  countries  that  are 
traversed  by  high  mountains  and  deep  valleys.  Several  years  ago, 
when  collecting  data  on  this  subject,  a  correspondent  in  Macon 
County,  N.  C,  wrote  as  follows : 

The  frost  line  is  not  permanently  fixed  at  anv  particular  height  on  a  mountain, 
but  takes  a  higher  or  lower  range  according  to  the  degree  of  frost  that  produces  it; 
within  the  space  of  eleven  years  its  maximum  height  has  been  800,  and  its  mini- 
mum height  125  feet,  verticaL  Another  fact  ascertained  is,  that  there  is  no  fixed 
dew  line  on  our  mountain  sides,  but  that  it  gradually  abates  as  you  ascend,  and  at 
the  height  of  800  feet  the  dew  is  too  light  to  produce  either  rot  in  the  berrv  of  the 
grapevme  or  mildew  on  its  leaves.  Hence  we  understand  why  the  thermal  zone  is 
botn  warm  and  dry;  I  will  not  venture  to  say  that  the  grape  will  never  rot  within 
the  limits  of  that  zone,  but  I  can  say  that  the  Catawba  grape  is  altogether  unreliar 
ble  when  planted  in  our  low  valleys,  but  where  the  vines  are  growing  on  the  slopes 
of  the  moimtains  they  have  not  failed  to  ripen  their  fruit  for  more  than  thirty 
years,  whether  the  season  was  wet  or  dry.  It  is  a  fact  that  all  attempts  to  cultivate 
the  grape  in  our  low  damp  valleys  have  utterly  failed,  the  plants  invariably  being 
destroyed  by  mildew  on  the  leaves,  while  the  few  vines  that  grow  upon  the  smafl 
farms  lying  high  upon  the  mountain  sides  have  ever  matured  their  fruit  in  t^e 
greatest  perfection. 

In  view  of  these  facts,  I  say  confidently  that  any  well-conducted  effort  at  grape 
culture  will  succeed,  whether  it  be  upon  the  slopes  of  our  Alleehanies  or  upon  tne 
mountain  sides  that  skirt  the  valleys  of  more  northern  States,  ana  all  that  is  required 
to  insure  success  is  to  ascertain  where  this  warm  belt  is,  and  to  plant  the  vine  within 
its  limits. 

In  the  report  of  the  Department  for  1867  mention  is  made  of  the 
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great  success  in  Rrape  culture  in  the  region  near  Hammondsport, 
Steuben  County,  N.  Y.  Here  the  Catawba  and  other  late  grapes  ma- 
ture and  reach  remarkable  perfection,  taking  the  latitude  into  con- 
sideration. These  vineyards  are  mostly  on  hiU-sides  extending  for 
several  hundred  feet  above  the  valley  and  surface  of  Keuka  Lake. 
The  soil  is  a  drift  formation,  and  the  surface  is  thickly  covered  with 
loose  shale.  The  marked  adaptability  of  this  locality  for  grape  cul- 
ture may  be  attributed  to  its  elevation  and  nature  of  the  soiL  The 
general  elevation  of  the  land  prevents  the  deposition  of  heavy  dews, 
and  as  it  is  supplemented  by  the  heat  absorbed  during  the  day  by 
the  aboimding  stony  surfaces  mildew  is  tmknown,  and  the  growth 
proceeds  unchecked  until  it  is  arrested  by  frost.  There  is  a  happy 
combination  of  favorable  conditions;  the  soil  is  of  a  character  wat 
insures  a  healthy  but  not  an  over-luxuriant  growth;  the  young  shoots 
commence  to  mature  at  an  early  period  during  the  summer,  and  when 
they  cease  to  lengthen  they  are  Drown  and  hard  up  to  their  extreme 
points.  Then  the  fruit  is  fully  ripened  and  the  quality  is  of  the  best, 
for  thoroughly  ripened  grapes  can  not  be  gathered  from  immature 
growths. 

I  consider  this  matter  of  selecting  good  grape-growing  localities  as 
of  the  greatest  importance  at  the  present  time.  In  all  localities  where 
mildew  prevails  successful  grape  culture  can  not  be  realized  without 
constant  vigilance  in  the  application  of  correctives  and  preventives, 
and  even  these  can  not  always  be  depended  upon.  Failures  will  oc- 
cur under  the  best  management  where  the  environments  are  inimical 
to  best  success,  and  in  no  event  can  an  imperfect  climate  compare  with 
A  perfect  one.  In  view  of  the  fact  that  perfect  localities  for  grape 
culture  can  be  selected  under  climatic  conditions  of  the  most  favora- 
ble character  for  the  protection  of  the  best  vines,  the  subject  can  not 
be  too  strongly  urged  for  the  consideration  of  cultivators  of  the  grape. 

WELL-BIPBNBD  WOOD. 

This  is  a  technical  phrase  much  used  by  fruit-growers  to  indicate 
a  favorable  condition  in  fruit-bearing  plants,  and  as  indicating  the 
basis  of  success  for  fruit  production  and  healthy  vitality  of  the 
plant.  No  plant  can  long  remain  in  a  state  of  health  if  placed 
under  conditions  where  its  yearly  growths  do  not  mature,  and  it  can 
not  be  too  vividly  impressed  upon  the  min^  of  the  cultivator  of 
fruits  that  full  and  complete  maturity  of  the  seasonal  growths  of 
his  trees  and  plants  is  the  foundation  of  success.  Without  it,  so  far 
as  fruit  production  is  concerned,  failure  is  inevitable. 

The  amount  of  cold  which  plants  can  endure  without  injury  de- 
pends ^eatly  upon  the  degree  of  maturity  of  their  ^owths.  Too 
much  importance  can  not  be  placed  upon  tne  recognition  of  the  fact 
that  whatever  tends  to  render  plant  tissue  moist  increases  the  sus- 
ceptibility of  the  plant  to  injury  from  cold,  and  whatever  tends  to 
reduce  humidity  and  hasten  the  conversion  of  fluid-matter  into 
woody  fiber  increases  its  power  of  resisting  cold,  and  it  is  clearly 
within  the  province  of  the  cultivator  to  largely  control  this  power 
of  resistance  in  plants  so  far  that  failures  or  successes  will  in  many 
cases  depend  upon  his  perception  of  the  application  of  principles 
influencm^  vegetable  growth. 

It  would  be  no  easy  task  to  determine  how  much  of  the  disap 
pointments  and  failures  in  fruit  culture  are  due  to  luxuriant  late 
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growths  which  have  been  struck  by  cold,  and  growth  arrested  be- 
fore reaching  maturity. 

The  amount  of  cold  that  plants  can  resist  without  being  injured 
can  not  be  definitely  answered,  because  a  plant  will  sometimes  be 
destroyed  by  a  degree  of  cold  that  it  previously  encountered  without 
harm.  This  simply  shows  that  the  resisting  powers  of  plants  are 
not  constant,  but  that  they  are  dependent  upon  the  condition  of 
growth  with  reference  to  its  maturity. 

Future  investigation  will  undoubtedly  determine  that  most  of  the 
so-called  diseases  of  plants  originate  from  injuries  received  from 
•  sudden  checks  to  growth,  and  it  will  likely  be  found  that  the  results, 
although  ultimately  fatal,  may  linger  for  long  periods  before  final 
termination,  and  oDservation  has  led  to  the  conviction  that  such  ii^- 
stances  are  by  no  means  rare. 

It  may  often  be  observed  that  in  an  orchard  or  plantation  of  tre^ 
of  any  kind  individual  plants  will  sufEer  and  snow  disease  whii© 
closely  neighboring  plants  remain  in  perfect  health.     In  such  cas^^ 
it  will  be  found  that  the  injured  plants  are  those  which,  for  soro© 
reason,  are  the  most  succulent  of  growths,  and  succumb  to  influenc?^^ 
from  which  those  of  mature  growths  are  exempt,  and  thus  *'  tto-® 
one  is  taken  and  the  other  left.^' 

The  result  of  cold  acting  upon  succulent  shoots  is  well  exemplifi^^ 
in  the  case  of  peach  trees.    The  disease  known  as  "yellows     h. '■='-*' 
lon^  been  attributed  by  reliable  authorities,  and  this  on  groun- 
which  have  never  been  successfully  controverted,  to  the  freezing 
immature  shoots  in  the  fall. 

Downing,  forty  years  ago,  in  his  "  Fruits  of  America,"  referring 
to  peaches,  says : 

And  it  is  well  worth  remarking  that  certain  fine  old  sorts,  the  ends  of  the  branclme0 
of  which  have  a  peculiar  mildewed  appearance,  which  seems  to  check  the  growtb 
without  impairing  the  health,  are  rarely  if  ever  attacked  by  the  yellows.    Slow 
growing  and  moderately  productive  sorts  are  almost  entirely  exempt. 

Again,  on  the  same  subject,  he  states  that — 

The  most  luxuriant  and  healthy  growing  varieties  appear  most  liable  to  it.  Sloiv 
growing  sorts  are  rarely  affected. 

In  Britain,  peaches  are  always  grafted  on  plum  stocks,  which  has 
a  somewhat  similar  effect  upon  the  peach  as  that  produced  by  graft- 
ing the  pear  on  the  quijice ;  that  is,  the  growth  is  cnecked,  ana  succu- 
lent late  summer  shoots  preventedl 

The  following  extract  from  a  late  number  of  an  English  periodical 
shows  how  the  yeUows  in  peaches  is  produced  in  that  climate  : 

I  never  had  to  deal  with  peach  trees  on  peach  stocks,  but  the  history  of  the  peach 
stock  is  not  favorable  in  some  climates.  The  late  Mr.  Thompson,  of  the  Ohiswick 
gardens,  relates  how  the  trees  on  the  peach  stock  at  Chiswick  ''  invariably  became 
affected  "  and  were  done  away  with  as  useless.  In  America  the  peaches  are  on  the 
peach  stock,  and  the  trees  perish  wholesale  from  the  same  disease  that  attacked 
them  at  Chiswick,  viz,  the  yellows. 

If  I  could  be  sure  of  a  blazing  sun  and  long  hot  summers  I  would  use  the  freest 
growing  stock  I  could  get,  but  I  am  told  that  peach  stock  makes  gross  roots  which 
produce  equally  gross  snoots  that  can  not  always  be  ripened  here,  even  under  glass, 
and  not  at  all  out-doors,  and  a  foundation  of  ul-ripened  wood  is  the  beginning  of 
all  evils. 

The  following  remarks  are  taken  from  a  Maryland  paper  of  date 
November,  1870 : 

I  am  clearly  of  the  opinion  that  the  great  drawback  to  the  peach  is  that  in  many 
places  it  has  no  chance  to  fully  ripen  ite  wood ;  I  mean  tliat  tlie  ttees  ctow  so  con- 
tinuously, and  sometimes  very  luxuriantly,  tmtil  their  foliage  is  suddezuy  destroyed 
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by  frost  There  is  no  gradual  change  of  color  in  the  folia^  during  autunm,  fol- 
lowed bj  natural  fall  of  leaves  before  cold  weather,  as  we  see  in  most  other  trees,  but 
OD  the  contrary,  the  trees  maintain  their  green  foliage  and  keep  pushing  out  younff 
leaves  until  a  severe  frost  occurs  and  completely  chedcs  growth.  This  sudden  check 
and  its  effects  upon  the  vitality  of  the  plant  produce,  in  my  opinion,  the  disease  called 
yeUowB. 

It  is  in  the  power  of  the  cultivator,  in  some  cases,  to  modify  the 
conditions  which  encourage  late  growths,  as  well  as  to  lessen  the 
evil  effects  which  result  from  frosted  growths.    It  is  readily  apparent 
that  trees  set  in  constantly  damp  or  very  rich  soil  will  nave  their 
wowing  season  prolonged  oeyona  those  planted  in  dry  or  poor  soils, 
it  ia  also  evident  that  in  districts  where  the  season  for  active  growth 
is  comparatively  short,  the  soil  should  be  well  drained  and  manures 
^ringly  applied,  and  only  in  spring.    In  such  cases  stimulating 
culture  should  not  be  prolon&^ea  through  late  summer,  and  even 
ahould  weeds  appear  they  should  be  mowed  over  with  a  scythe  rarther 
titan  to  disturb  the  soil  by  cultivator  or  plow. 
.    £ut  something  can  be  done  even  with  plants  that  have  been  in- 
J"QLared  by  the  freezing  of  unripened  growths,  and  that  is  the  imme- 
diate removal  of  the  injured  shoots,  pruning  them  back  to  soimd 
5^CK)d.    If  this  is  performed  in  time  the  plant  may  escape  further  in- 

^In  some  parts  of  Florida  the  orange  trees  occasionally  suflfer  from 
*ffht  frosts.    During  an  unusually  severe  frost  a  few  years  ago  many 
xhe  young  orange  groves  suffered  quite  severely  from  freezing  of 
^^cculent  shoots.    Hundreds  of  plants  were  destroyed  and  were  re- 
^^oved  during  the  following  summer,  and  himdreds  of  others  lin- 
gered on  for  a  time,  making  sickly,  yellow-leaved  shoots,  indicative 
V^  the  cause  of  their  unhealthiness.    A  prompt  removal  of  the  in- 
jtired  shoots  would  have  saved  most  of  these  trees  from  utter  de- 
duction. 

One  of  the  most  effectual  methods  of  hastening  the  maturity  of 
yearly  shoots  is  that  of  pruning  the  roots,  or  by  restricting  their 
growths.  The  restriction  of  root-growth  is  applicable  to  plants  in 
pots  or  tubs.    Florists  recognize  tne  fact  that,  with  many  kinds  of 

{)lant8,  the  best  flowering  results  are  obtained  when  the  pots  in  which 
hey  are  growing  become  well  filled  with  roots.  When  this  con- 
dition is  reached  vigorous  ^owth  is  checked  and  flower  buds  are 
produced  in  profusion.  With  some  perennial  plants  this  cramped 
condition  of  roots  is  allowed  to  exist  for  years,  the  plants  being  stim- 
ulated during  the  period  of  wood  extension  by  applications  of  liquid 
manures. 

Pruning  the  roots  to  hasten  maturity  of  wood  growth  is  of  long 
and  successful  practice.  In  no  instance  have  we  seen  it  so  markea 
as  when  applied  to  the  roots  of  Asiatic  conifers,  and  also  those  of 
our  own  Pacific  coast.  These  plants  have  a  tendency  to  make  late 
growths  during  the  moist  autumn  weather  of  the  Eastern  States, 
and  this  gp-owth  is  mostly  destroyed  by  early  winter  frosts.  A  markea 
instance  is  recorded  where  an  avenue  of  the  Japan  cedar,  Cryptomeria 
Japonicay  had  each  alternate  tree  root-pruned  in  August,  which  com- 
pletely stopped  their  growth  for  the  season.  The  trees  not  operated 
upon  added  from  18  inches  to  2  feet  to  their  growth,  after  the  root- 

gruned  specimens  had  ceased  to  lengthen.  The  result  was  that  the 
•ees  operated  upon  stood  through  the  winter  unharmed,  while  those 
not  root-pruned  were  frozen  back  so  severely  that  they  never  recov- 
ered, but  gradually  died  of  the  yellows. 
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harmful,  is  regarded  as  necessary,  but  of  course  it  i^ust  not  be  allowed  to  go  tioo 
far. 

There  is  jet  another  stage,  and  that  perhaps  the  most  important,  through  which 
the  peel  has  to  pass  before  it  can  be  pronounced  sufficiently  saturated  with  sug^ar. 
It  is  now  boiled  in  a  still  -stronger  sirup,  of  a  density  of  40  degrees  by  the  testing 
tube,  and  this  is  done  in  large  copper  vessels  over  a  slow  coke  fire,  care  being  taken 
to  prevent  the  peel  adhering  to  the  side  of  the  vessel  by  gentle  stirring  with  a  long 
paddle-shaped  liBtdle.    The  second  boiling  will  occupy  about  an  hour. 

Taken  on  the  fire,  the  vessels  are  earned  to  a  large  wooden  trough,  over  which,  is 
spread  a  coarse,  open  wire  netting.  The  contents  are  poured  over  this,  and  the 
peel  distributed  over  the  surface  of  the  netting,  so  that  the  sirup — ^now  thickened 
to  the  consistency  of  treacle — may  drain  off  the  surface  of  the  peel  into  the  trough 
below.    The  peel  has  now  taken  up  as  much  sugar  as  is  necessary. 

Now  comes  the  final  process,  the  true  candying  of  the  covering  of  the  surface  of 
the  peel  with  the  layer  of  sugar-crystals  whicn  is  seen  upon  all  candied  fruits.     To 
effect  this  a  quantitj^  of  crys&llized  sugar — at  Legh<Mii  tne  same  quality  of  sugar  is 
used  as  is  employed  in  the  preparation  of  the  sirup— is  just  dissolved  in  a  little  ^^^a- 
ter,  and  in  this  the  now  dried  peel,  taken  off  the  wire  netting,  is  unmersed.    'Viy^ 
same  copper  vessels  are  used,  and  the  mixture  is  again  boiled  over  a  slow  fire.      ^ 
short  boinng  will  suffice  for  this,  the  last  process,  for  the  little  water  will  be  auick^y 
driven  off,  and  the  sugar  upon  cooling  will  form  its  natural  crystals  over  tne  s"****- 
faoe  of  the  fruit.    Poured  off  from  these  vessels,  it  is  again  dried  upon  the  surf 043^ 
of  the  wire  netting,  as  before  described.    The  candying  is  now  complete,  and  tsl^.^ 
candied  peel  is  rSadj  for  the  packing-room,  to  which  it  is  carried  off  in  shallo^^ 
baskets. 

In  the  packing-room  may  be  seen  himdreds  of  boxes  of  oval  shape,  or,  if  I  nB.^« 
so  speak,  of  rectangular  shape,  with  rounded  comers  and  of  different  sizes,  for  eck'^J 
country  prefers  its  boxes  to  be  of  a  particular  weight,  Hamburg  taking  the  largs*^^ 
of  15  and  30  kilo^ams;  the  United  States  of  America  preferring  smaller,  of  10  a^:^^* 
12  kilograms;  whilst  England  takes  the  smallest,  of  5  kilograms,  and  one  containl:^^^ 
about  7  English  pounds.  The  wood  of  which  the  tops  and  bottoms  of  these  bo^tf^^ 
are  made  comes  to  us  in  thin  plsuiks  from  Trieste,  and  a  skillful  packing  is  gen^^' 
ally  done  by  women,  and  the  boxes  are  lined  with  white  paper.  They  are  th--^^ 
packed  in  cases  of  100  kilograms,  tea  of  the  smaller  American  boxes  filling  a 
The  candied  peel  is  now  ready  for  export. 

HORTICULTX7RE  IN  THE  DBFARTMENT. 

It  haviiig  been  suggested  that  a  brief  recital  of  some,  at  least, 
the  operations  of  this  division  since  its  establishment  in  the  organ- 
ization of  the  Department  be  made,  and  convinced  that  a  desultory 
history  of  work  done  in  this  line  would  be  instructive  at  this  time, 
I  have  the  honor  to  submit  the  following  as  indicative  of  the  per- 
formance of  duties  pertaining  to  this  office  since  it  was  placed  in  my 
charge,  dating  from  September,  1862. 

OBJECTS  AND  AIMS  OF  THE  EXPERIMENTAL  GARDEN. 

At  the  request  of  the  Commissioner  of  Agriculture,  dated  October 
10, 1862, 1  prepared  a  detailed  statement  under  the  above  heading,  of 
which  I  note  the  following  brief: 

(1)  To  procure  and  encourage  the  transmission  of  seed,  cuttings,  bulbs,  and  plants 
from  all  sources,  both  foreign  and  domestic,  for  the  purpose  of  testing  their  merits 
and  adaptation  in  general,  or  for  particular  localities  of  this  eountry. 

(2)  To  procure,  by  hybridizing  and  special  culture,  products  of  a  superior  charac- 
ter to  any  now  existing. 

(B)  To  ascertain,  b^  experiment,  the  influences  of  varied  culture  on  products,  and 
the  modifications  effected  by  the  operations  of  pruning  and  other  manipulations  on 
trees  and  fruits. 

(4)  To  investigate  more  thoroughly  the  various  maladies  and  diseases  of  plants 
and  the  insects  that  destroy  them. 

(5)  To  i)rovide  ample  means  for  thoroughly  testing  samples  of  all  seeds  and  other 
contributionfl  that  may  be  received. 
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thia  condiment.     As  contributing  to  this  information,  the  following 
extract  from  an  authentic  source  is  offered: 

In  aO  the  countries  I  have  mentioned  above  fus  contributing  the  raw  fruit  for  thlB 
industiY,  it  is  treated  in  the  same  manner  for  the  over-sea  passage.  The  fruit  is 
sifflplj  nalved  and  placed  in  hogsheads  or  large  casks  filled  witn  a  fairly  strong  solu- 
tion of  brine,  the  fruit  being  halved  merely  to  insure  thorough  perservation  of  the 
ijnd  l^  an  equal  saturation  of  the  interior  as  well  as  the  exterior  surface.  In  these 
casks  it  arrives  at  the  doors  of  the  manufactory. 
^je»wL  f  ^?  ^*  process  to  which  it  is  then  subjected  Is  the  separation  of  the  fruit  from 
'^^^1  the  rind.  1  his  is  done  by  women,  who,  seated  around  a  large  vessel,  tjdte  out  the 
'^^  ■  fruit,  skillfully  gouge  out  the  inside  with  a  few  rapid  motions  of  the  forefinger  and 
thumb,  and  throwing  this  aside  place  the  rind  unbroken  in  a  vessel  alongside  them. 
q/^  .  V^  ^^  ^  ^^^  carried  to  laree  casks  filled  with  fresh  cold  water,  m  which  it 
» immersed  for  between  two  ana  three  days  to  rid  it  of  the  salt  it  has  absorbed. 
When  taken  out  of  these  casks  the  rinds  are  boiled  with  the  double  object  of  mak- 
ing them  tender  and  of  completely  driving  out  anv  trace  of  salt  that  may  be  still  left 
m  them.  For  this  purpose  they  are  boiled  in  a  large  copper  cauldron  for  a  time 
-jai7in§  from  one  to  two  hours,  according  to  the  Quality  of  the  fruit  and  the  num- 
ber of  days  it  has  been  immerseid  in  the  brine.  Wnen  removed  from  this  cauldron 
*he  peel  should  be  quite  free  from  any  flavor  of  salt,  and  at  the  same  time  bo  suf- 
^dently  soft  to  absorb  the  sugar  readily  from  the  sirup,  in  which  it  is  now  ready 
•^  !» immersed. 

Hie  next  process  to  which  the  rind  is  subjected  is  that  of  a  slow  low  absorption  of 

^2^r,  and  this  occupies  no  lees  than  ei^ht  days.    Needless  to  say  that  the  absorption 

P^  sugar  by  fresh  fruit  in  order  to  be  thorough  must  be  slow,  and  not  only  slow  but 

5^  ^ust  be  gradual — ^that  is  to  say,  the  fruit  should  at  first  be  treated  with  a  weak  so- 

•^"tion  of  sugar,  which  may  then  be  gradually  strengthened,  for  the  power  of  abeorp- 

^^  is  one  that  grows  by  feeding.    The  frmt  (and  this  holds  good  more  especially 

3^[^th  the  rind)  would  absorb  with  difficulty  and  more  slowly  if  plunged  at  once  into 

^l^^ck  sirup  than  if  gradually  treated  with  weak  solution  easier  of  absorption, 

^^id  by  which  it  has  been  thoroughly  permeated  first.    It  is  a  knowledge  of  this 

ct  that  ^vems  the  process  I  now  describe. 

The  fruit  has  now  passed  into  what  I  may  call  the  saturating  room,  where  on 

•w^  very  side  are  to  be  seen  long  rows  of  immense  earthenware  vessels  about  four  feet 

^^ogh  and  2^  feet  in  diameter,  in  outline  roughly  resembling  the  famed  Etruscan  jar, 

^^^t  with  a  girth  altogether  out  of  proportion  to  their  height,  and  with  very  short 

^^ecks  and  large  o^n  mouths.    Au  the  vessels  are  filled  to  their  brims  with  citron 

^^nd  orange  peel  in  every  stage  of  absorption,  t.  e.,  steeped  in  su^ar  of  (roughly 

^^pesk^^g)  eight  different  degrees  of  strength.    I  said  before  that  this  is  a  process  that 

^sccupies  almost  always  eight  days,  and  as  the  sirup  in  each  jar  is  changed  every  day, 

^^re  may  divide  the  mass  of  vessels  before  us  into  groups  of  eight.    Take  one  group 

^  this  number,  and  we  are  able  to  follow  the  fruit  completely  through  this  sts^  of 

^ts  treatment.    With  vessels  of  such  great  size  and  weight,  holding  at  least  half  a 

"(on  of  fruit  and  sirup,  it  is  clearly  easier  to  deal  with  the  sirup  than  with  the  fruit. 

7o  take  the  fruit  out  of  one  solution  and  to  place  it  into  the  next  stronger,  and  so  on, 

throughout  the  series,  would  be  a  toilsome  process,  and  one,  moreover,  injurious  to 

the  frait.    In  each  of  these  jars,  thereiore.  is  fixed  a  wooden  well,  into  which  a 

simple  suction-pump  being  introduced  the  sirup  is  pumped  from  each  jar  daily  into 

the  adjoining  one. 

"How  is  uie  relative  strength  of  the  sirup  in  each  jar  regulated?"  is  the  next 
question.  "  The  fruit  itself  does  that,'*  is  the  foreman  s  reply  ;  and  this  becomes 
dear  from  the  following  explanations  :  Number  your  group  of  jars  from  1  to  8  re- 
spectively, and  assume  Ko.  1  to  be  that  which  has  just  oeen  filled  with  peel  brought 
straight  from  the  boiler,  in  which  it  has  been  deprived  of  the  last  trace  of  salt,  and 
No.  8  to  contain  that  which,  having  passed  through  every  stage  of  absorption  but 
the  last,  is  now  steeped  in  the  freshly  prepared  and  therefore  strongest  solution  of 
sirup  used  in  this  stage.  "  We  prepare  daily  a  sirup  of  the  strength  of  80  degrees, 
measured  by  the  '  pf ovino,'  a  graduated  test  for  measuring  the  density  of  the 
sirup,*'  continued  the  foreman,  **and  that  is  poured  upon  the  fruit  in  jar  No.  8. 
To-morrow  the  sirup  from  this  jar,  weakened  by  the  absorption  from  it  by  the  fruit 
of  a  certain  proporiion  of  sugar,  will  be  pumped  into  jar  No.  7,  and  so  on  daily 
through  the  series.  Thus,  No.  1 ,  containing  the  fruit  itself,  regulates  the  strength  of 
the  sirup,  as  I  said.*'  **  But  if  the  sirup  has  lost  all  its  strength  before  the  seventh 
day,  or  arrival  at  jar  No.  1?**  we  ask.  "Care  must  be  taken  to  prevent  that,  by 
constant  testing^>with  the  ' provino,' "  is  the  reply ;  "and  if  that  is  found  to  be  the 
case,  a  little  stronger  sirup  must  be  added  to  the  jar.** 
A  slight  fermentation  takes  place  in  most  of  the  jars,  but  this,  so  far  from  being 
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have  been  removed  and  new  varieties  introduced.  Plants  from  th< 
vines  have  been  distributed  on  the  Pacific  coast,  also  in  w^te^c 
Texas,  and  more  recently  somewhat  numerously  in  parts  of  Florida—. 
For  several  years,  beginnitig  in  1876,  the  vines  in  this  grape^r 
were  severely  injured  by  the  insect  known  as  the  grape  thrips;  appK 
cations  of  tooacco  water,  quassia  water,  etc.,  on  the  foliage,  as  al^ 
fumigations  of  tobacco  stems,  had  the  effect  of  keeping  these  insect 
in  check,  but,  having  to  be  abandoned  when  the  fruit  was  ripening 
as  it  would  thus  be  rendered  unfit  for  use,  the  insects  would  thc^ 
increase  rapidly  and  destroy  the  foliage,  so  that  the  utter  destructic^^ 
of  the  plants  seemed  inevitable,  unless  some  more  effectual  mear^i 
coiQd  be  adopted  to  annihilate  the  insects.  This  means  was  adoptees 
It  consisted  simply  in  covering  the  floor  of  the  house  with  tobacco 
stems,  the  refuse  of  cigar  maniSactories;  this  was  repeated  for  thr^ 
seasons,  when  it  was  mscontinued,  no  thrips  having  been  seen  sinc^ 

PEAB  TREES. 

In  the  fall  of  1862  a  collection  of  pear  trees  numbering  one  huip 
dred  and  twenty  plants  was  set  out.  These  were  in  sixty  varieties 
one  of  each  variety  on  quince  roots,  and  one  of  each  on  pear  roots 
the  purpose  being  mainly  to  ascertain  what  merit,  so  far  as  relates  t« 
early  fruiting,  the  dwarf  tree  had,  as  compared  with  the  standard- 
After  the  lapse  of  a  number  of  years  it  was  found  that  some  vari^ 
ties  proved  to  bear  as  early  on  pear  roots  as  their  respective  dupli 
cates  on  the  quince.  Of  these,  the  most  precocious  on  the  pear  wer« 
the  Howell,  ^uffum,  Beurre  Giffard,  fiartlett,  Beurre  Clairgeau 
Belle  Lucrative,  and  Dearborn's  seedling.  The  trees  were  all  of  the 
same  age  when  planted,  soil  and  locality  alike,  and  all  made  a  health  j 
and  even  luxuriant  growth. 

In  1870  a  collection  of  pears,  all  on  pear  stocks,  were  set  out  or 
purpose  to  illustrate  resmts  oi  non-pruning.  These,  when  planted^ 
were  pruned  close,  so  that  they  appeared  like  walking-canes  ;  no  fur- 
ther pruning  was  permitted  until,  m  after  years,  some  limbs  were  en- 
tirely removed  where  branches  became  too  thick  and  crowded.  But 
no  "shortening  in,"  as  it  is  termed,  was  performed  on  the  points  of 
branches ;  even  when  the  yearly  leading  growths  acquired  a  length  of 
three  feet  or  more  they  were  not  disturbed,  and  in  the  course  of  two 
years  these  shoots  were  covered  with  fruiting  spurs,  and  ultimately 
with  fruit  from  bottom  to  top.  On  the  contrary  the  cutting  back,  or 
shortening  in,  of  these  youn^  growths  simply  induces  a  thicket  of 
young  shoots  instead  of  forming  fruiting  spurs ;  in  fact  such  treat- 
ment destroys  the  buds  from  which  the  fruit-bearing  short  branch 
processes  are  f ormed« 

PEACHES. 

During  the  fall  of  1863  a  small  orchard-house  was  planted  with 
peach  and  nectarine  trees,  for  the  purpose  of  showing  the  arrange- 
ment and  management  of  trees  under  ^lass  protection,  A  bed  of 
soil  9  inches  in  depth  was  laid  over  a  drainage  foundation  of  broken 
brick  bats  and  oyster  shells,  and  trees  planted  about  5  feet  apart. 
Ample  means  for  ventilation  was  provided,  as  the  purpose  was  not 
to  force  the  trees  by  heat  for  early  fruit,  but  to  illustrate  the  effects 
of  a  shallow  bed  of  soil  in  preventing  luxuriant  growths  and  hasten- 
ing and  advancing  precocity  in  bearing.  Taking  thd  size  of  trees 
and  small  space  they  occupied,  the  crops  were  excellent  and  of  the 
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finest  quality.  When  the  fruits  attained  the  size  of  marbles,  a 
weekly  drenciiing  of  guano  water  was  applied  to  the  soil ;  this  enabled 
the  trees  to  carry  a  large  crop  of  large  fruit. 

To  further  show  the  controlling  influence  of  restricting  root-growth 
in  the  production  of  fruit,  and  for  other  purposes,  sever^  wooden 
troughs  were  constructed  in  which  peach  trees  were  planted  and  set 
in  the  open  air.  These  were  made  of  boards  10  inches  wide  for  sides 
and  bottom,  filled  with  soil,  the  trees  set  about  3  feet  apart  in  the 
troughs.  The  produce  on  these  trees  proved  to  be  very  satisfactorv. 
A  trouffh  7  feet  in  length  contained  three  trees,  and  the  whole  could 
easily  oe  carried  by  two  men ;  the  suggestion  was  made  that,  in 
northern  latitudes,  where  peaches  and  nectarines  do  not  thrive  in 
ordinary  orchard  culture,  or  in  city  yards  where  space  is  limited,  an 
arrangement  of  this  kind  would  afford  an  agreeable  recreation  and 
some  truit  to  the  owner. 

In  severe  climates  the  whole  affair  could  be  kept  in  a  cellar  or  a 
protected  shed  during  winter. 

JAPAN  PERSIMMONS. 

Persons  familiar  with  the  cultivated  fruits  of  Japan  unanimously 
agree  in  praise  of  the  persimmon  of  that  country.  In  order  to  in- 
troduce them  here  an  order  for  seeds  was  placed  in  the  office  of  the 
United  States  legation  in  Japan.  Consequently,  early  in  the  sum- 
mer of  1863  a  package  of  these  seeds  was  received  and  planted  at 
once.  This  was  the  first  effort,  so  far  as  known,  to  introduce  this 
fruit  into  the  United  States  for  the  purpose  of  testing  its  adapta- 
bility for  general  or  special  culture  and  use. 

Several  importations  of  seeds  were  made  from  time  to  time,  from 
which  plants  were  raised  and  distributed  in  different  States.  The 
reports  from  these,  as  well  as  tests  made  here,  indicated  the  climatic 
conditions  necessary  for  their  successful  culture.  About  ten  years 
after  the  receipt  of  the  first  seeds,  it  was  ascertained  that  a  nursery 
had  been  established  at  Tokio,  Japan,  and  that  sj)ecial  attention  was 
directed  to  grafting  the  best  varieties  of  persimmons  by  name. 
Yearly  importations  of  these  were  made,  and  the  plants  distributed 
in  selected  localities.  In  1878  a  large  consignment  was  widely  dis- 
tributed in  C^ifornia  by  agents  of  the  Department  in  that  State. 
They  are  now  growing  largely  in  various  of  the  Southern  States. 
The  Japan  persimmon  may  be  said  to  be  about  as  hardy  as  magnolia 
grandinora;  some  varieties  are  hardier  than  others,  but  all  are  per- 
fectly safe  where  the  thermometer  does  not  fall  below  12°  above 
zero.  The  demand  for  plants  is  now  well  supplied  by  nurserymen, 
especially  those  in  the  South,  so  that  their  distribution  by  the  De- 
partment has  greatly  fallen  off.  The  names  of  imported  varieties 
nave  given  much  confusion,  as  the  same  name  would  be  found  on 
different  kinds,  but  this  is  gradually  being  corrected  by  those  who 
grow  the  fruit,  and  by  nurserymen  who  propagate  the  plants. 

CINCHONAS. 

The  cinchonas,  which  furnish  quinine,  have  been  raised  and  dis- 
tributed to  some  extent  for  many  years.  The  value  and  demand  for 
this  drug  were  strong  incentives  to  efforts  looking  towards  its  home 
production.  Seeds  of  several  species  were  received  in  1864,  and  from 
these,  several  hundred  plants  were  obtained,  and  were  distributed 
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mainly  in  California  and  Florida.    Since  the  first  distribution  many 
others  have  been  made,  but  the  reports  that  have  been  received  do 
not  indicate  success  at  any  point  where  they  have  been  tried.    In  tte 
cinchona  plantations  which  have  been  formed  in  India,  the  best  re- 
sults are  said  to  be  obtained  in  a  warm,  equable,  and  very  moist  at- 
mosphere, at  elevations  where  the  mean  yearly  temperature  indicates 
64"^;  and  in  those  established  in  the  Isle  of  St.  Helena  the  plants  did 
well  at  an  elevation  of  1,600  feet  above  the  sea-level,  in  rich  lands 
bathed  in  moisture,  the  mean  temperature  for  the  year  being  60*^. 

If  further  experiments  are  made  in  the  United  States,  they  shoixl^ 
be  confined  to  the  locality  of  San  Diego,  Cal.    According  to  the  t^ 

Eorts  of  the  Signal  Office,  the  mean  temperature  for  the  year  at  S^^ 
deffo  is  60°,  the  highest  monthly  mean  reaching  68°  in  August,  axi< 
the  lowest  monthly  mean  .being  that  of  53°  in  January  and  February 
These  figures  correspond  closely  with  those  of  St.  Helena,  so  far  ^ 
concerns  thermometric  readings;  buti  the  thermometer  alone  is  not^ 
safe  guide  in  comparisons  of  this  kind;  the  hygrometrical  conditi^:^ 
of  the  air  being  of  even  greater  importance  as  regards  vegetate 

frowth.     It  has  been  reported  that  the  cinchona  plantations  at  ^ 
[elena  have  been  abandoned,  but  I  have  not  seen  any  statem^:* 
giving  reasons  for  this  action. 

CHINESE  TEA  PLANT. 

The  tea-plant  of  China  was  first  introduced  in  large  quantities  :J 
1858  by  the  Commissioner  of  Patents,  who  made  distributions  ^ 
them  in  the  Southern  States.  But  little  attention  was  given  to  the:: 
culture  at  that  time,  except  as  a  merely  domestic  product :  the  cost  c: 
labor  and  manipulations  of  manufacture  precluded  the  idea  of  coir: 
petition  with  low-priced  Asiatic  labor. 

The  successful  progress  of  tea  culture  in  India,  where  labor-savin. 
machinerv  was  employed  in  its  manufacture,  suggested  the  proba 
bility  thax  it  mi^ht  be  made  profitable  in  some  parts  of  this  country 
where  labor-saving  appliances  are  usually  forthcoming  as  soon  a 
their  necessity  is  made  Known. 

Following  this  idea,  tea  seeds  were  imported  from  Japan.  Plant 
were  in  due  time  raised  in  quantities  to  warrant  liberal  distributions 
and  when,  about  1867,  it  was  found  that  an  abundance  of  tea  seec 
could  be  procured  in  some  of  the  Southern  States  from  plants  tha' 
had  been  distributed  from  the  importation  of  1858,  it  materially  en 
hanced  facilities  for  increasing  tea-plante  in  any  desirable  qualitity. 

The  supply  of  tea  plants  has  been  constantly  kept  up,  at  first  with 
faint  but  increasing  nopes  that  the  production  of  tea  would  become 
a  profitable  industry,  mainly  througn  the  introduction  of  machinery 
for  the  drying,  roasting,  twisting,  and  other  manipulations  supposed 
to  be  necessary,  but  always  with  a  view  of  introducing  a  domestic 
commodity  or  which  any  one  could  avail  themselves  in  climates 
where  the  plant  could  live  in  the  open  air  without  protection. 

As  our  knowledge  of  the  tea  industry  widened  it  became  evident 
that  even  more  than  the  cost  of  the  labor,  the  controlling  factor  of 
profitable  production,  was  rain-fall.  In  British  India  tea  plantations 
are  not  considered  profitable  where  the  railn-f  all  is  less  than  80  inches 
yearly.  In  some  parts  120  inches  yearly  rain-fall  is  recorded,  and  the 
production  there  is  at  its  maximum.  In  gathering,  the  young  points 
of  the  ffrowing  shoots  (having  three  or  tour  small  tender  leaves)  are 
pinchea  off  between  the  thunib  and  finger;  this  checks  the  growth 
of  the  plant  for  a  longer  or  shorter  period,  depending  upon  climate. 
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If  -warm  and  dry  it  will  be  some  time  before  a  second  crop  of  shoots 
are  produced;  it  warm  and  moist^  only  a  few  weeks  will  intervene 
between  the  pickings.  With  abundance  of  moisture  the  plants  fur- 
nish from  twelve  to  eighteen  crops  during  the  season.  Thus  pick- 
ings are  continuous,  and  the  manufacturing  machinery  is  constantly 
employed.  In  dry  climates  only  a  very  few  pickings  could  be  se- 
cured during  the  season.  For  long  periods  the  machinery  of  manu- 
facture would  be  idle,  while  the  product  would  be  inferior;  the  leaves 
would  be  hard  and  woody,  as  compared  with  the  thin  juicy  leaves 
produced  in  warm  climates  saturated  with  moisture.  Irrigation 
would  be  indispensable  in  any  attempt  to  grow  the  article  anywhere 
in  the  United  States  to  commercial  advantage,  independent  of  con- 
sidering the  cost  of  manual  labor  here  as  compared  with  that  of 
Asiatic  cotmtries. 

For  these  reasons  no  effort  is  made  to  encourage  investments  in  the 

culture  of  tea,  but  from  five  to  ten  thousand  plants  are  distributed 

annually  in  districts  where  a  zero  cold  rarely  if  ever  pertains,  and 

''^here  tne  article  can  be  prepared  for  domestic  use  by  simple  methods 

of  drying  and  roasting  tne  leaves.    Hundreds  of  families  avail  them- 

®®lves  of  this  mode  oi  securing  a  beverage,  and  samples  have  been 

^■^ceived  here  of  more  than  ordinary  quality  of  teas  prepared  by 

Methods  available  in  most  households. 

COFFEE. 

j.M^any  thousands  of  coffee  plants  have  been  raised  from  seed  and 
S^istributed  in  Florida  and  California  and  in  some  parts  of  Texas,  but 
Its  growth,  as  furnishing  a  product  to  enter  into  commerce,  is  rather 
Problematical.     In  soutnem  Florida,  below  27i  degrees  north  lati- 
^de,  coffee  plants  withstand  the  climate  in  ordinary  seasons  and  oc- 
'^^fiionally  produce  ripe  berries.    Several  years  ago  a  quantity  of  ripe 
^^^ed  was  received  from  Manatee,  the  produce  of  plants  growing  at 
^at  place.     These  seeds  vegetated  freely  and  produced  good  plants, 
^ince  that  time  we  have  learned  that  the  original  plants  had  been 
'frozen  to  the  ground  but  had  sprouted  up  agam  as  vigorous  as  ever. 
Authorities  on  coffee  culture  very  generally  coincide  m  the  opinion 
that  it  can  not  be  grownprofitably  m  any  climate  where  the  tempera- 
ture falls  as  low  as  50°  Fahrenheit  at  any  time  of  the  year.    This  re- 
fers to  the  production  of  the  fruit.     Many  plants  will  grow  in  climates 
too  cold  for  ijerf ecting  their  fruit  with  any  degree  of  regularity,  if  at 
all,  and  this  is  the  case  with  the  coffee  plant;  a  lowering  of  tempera- 
ture occurs  before  the  fruit  is  ripe,  and  its  process  toward  maturity 
is  retarded  if  it  is  not  completely  checked,  and  these  climatic  con- 
ations may  occur  in  any  part  of  Florida. 

About  fifteen  years  ago  a  new  species  of  coffee  was  introduced  from 
Liberia.  The  plant  was  described  as  being  of  more  robust  growth 
with  larger  berries  than  the  Arabian.  Hoping  that  it  might  also 
prove  to  be  more  hardy,  after  several  failures  to  procure  fresh  seed 
from  Liberia  (coffee  seeds  of  all  kinds  so#n  lose  their  vitality),  a  few 
were  ultimately  secured,  from  which  plants  were  raised,  but  it  was 
soon  made  evident  that  the  Liberian  species  was  more  tender  than 
the  Arabian. 

ORANGES,  LEMONS,  AND  OTHER  CITRUS  FRUITS. 

In  1863  a  collection  of  named  oranges  was  begun  by  the  purchase 
of  three  varieties,  a  Maltese  oval,  a  St.  Michael,  and  a  Mandarin. 
Previous  to  that  an  importation  of  plants  from  Japan  included  plants 
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of  the  Kum-quat,  both  of  the  oval-f  niited  and  the  ronnd-f  ruited  ^^" 
rieties.     This  is  the  Citrus  Japonica  of  botanists.    Its  fruits  ^>^ 
about  the  size  of  a  large  gooseberry  and  are*  held  in  high  esteem  :f  o^ 
preserving  in  sugar.    After  securing  suitable  stocks,  the  Citrus  tT^V 
tera  being  the  omy  stock  upon  whicn  the  Kum-quiEit  will  succeei^.a 
large  number  of  plants  were  grafted  and  after  a  time  distributed     ^ 
orange-growing  localities.    Tnis  species  is  much  hardier  than  fcle 
common  sweet  orange,  and  the  stock  C,  triptera  will  stand  a  z^io 
cold. 

In  1871  an  extensive  collection  of  the  citrus  family  was  obtaiii^^ 
from  Europe.  Of  these  several  were  found  worthy  of  propagation 
This  importation  was  badly  infested  with  a  scale  insect  whicn  greafc^Y 
retarded  the  growth  of  the  plants  and  prevented  their  propagation* 
and  consequently  their  distribution,  until  the  insect  could  oe  3-^ 
stroyed.  This  was  ultimately  effected  by  the  jjersistent  use  of  coal  €:>^ 
applied  in  water.  One  gill  or  oil  was  thrown  into  5  gallons  of  wat^^ 
ajgitated  with  a  syringe,  and  sprayed  over  the  trees.  This  destroy  ' 
the  insects  without  injury  to  the  plants.  The  method  of 
an  oil  emulsion  before  mixing  with  water  is  a  vast  improvement  u 
the  primitive  system  described  above. 

During  1868  I  learned  through  a  correspondent  then  in  Bahia,  th 
the  oranges  there  were  of  a  superior  character  to  any  seen  in  t' 
United  States.    An  order  was  sent  for  a  small  shipment  of  plan 
which,  after  considerable  delay  and  minute  advice  as  to  buddin 
packing,  and  shipping,  were  received  here  in  fairly  good  conditio 
in  due  time  buds  from  these  were  inserted  in  orange  stocks,  and  t] 
oung  plants  so  produced  were  distributed  in  Florida  and  Calif  omi 
'hey  were  sent  out  under  the  name  Bahia,  which  name,  withoi 
action  by  the  Department,  has  been  changed — first,  to  Riverside 
Navel,  and  subsequently  to  Washington  Navel.    As  it  is  well  known^^ 
this  orange  is  conceded  to  be  the  best  flavored  and  otherwise  the  best- 
table  fruit  of  its  kind.     It  is  brisk  flavored,  solid,  seedless,  and  of 
large  size. 

A  drawback  to  its  general  culture  in  some  parts,  especially  in 
Florida,  is  its  lack  of  fruit.  The  trees  may  flower  abundantly  and  no 
fruit-follow.  As  the  flowers  of  this  variety  are  nearly  always  desti- 
tute of  pollen  I  have  hitherto  attributed  its  unfruitf ulness  to  this 
cause,  but  I  now  feel  convinced  that  the  absence  of  pollen  is  its  nor- 
mal condition.  This  might  have  been  surmised  from  the  absence  of 
seeds  in  the  fruits,  and  when  an  occasional  seed  is  found  in  them  it 
is  evidently  the  result  of  transported  pollen.  Physiologists  state 
that  the  genus  Citrus  is  very  subject  to  a  monstrous  separation  of 
the  carpels,  producing  what  are  called  horned  oranges,  or  to  a  multi- 
plication of  the  normal  number  of  carpels,  in  which  case  orange  is 
formed  within  orange,  such  fruits  being  called  navel  oranges. 

This  is  its  status  at  present  in  Florida.  It  is  too  uncertain  in  its 
fruitage  to  warrant  extensive  planting.  On  the  contrary,  its  culture 
Is  extending  in  California  far  beyond  that  of  any  other  variety. 

The  first  importation  from  Europe  included  a  variety  labeled  Bra- 
ziliense.  This  proved  to  be  undistinguishable  froni  the  Bahia^  and 
as  buds  of  the  entire  collection  were  taken  to  Florida  shortly  after 
reaching  here  it  is  surmised  that  this  variety  has  given  origin  to  the 
orange  known  in  that  State  as  Parson's  Navel. 

In  the  year  1878^  a  glass  structure  was  erected  for  the  special  pur- 
pose of  growing  citrus  trees.  All  new  introductions  are  planted  iu 
this  house  and  fruited  before  determining  their  value  for  propagation. 
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APPLES. 

In  the  year  1871,  the  Department  received  from  Russia  a  collection 

of  apple  trees.    The  efforts  to  secure  these  trees  were  commenced 

several  years  previous,  but  some  time  elapsed  before  they  could  be 

secured  from  any  source  which  seemed  reliable.    Sometning  over 

two  hundred  varieties  were  ultimately  secured  through  Dr.  Regel,  of 

the  Imperial  Botanic  Garden,  St.  Petersburgh;  they  were  moSly  in 

duplicate,  and  were  planted  on  the  grounds  or  the  Department.  Wnen 

the  first  year's  growth  was  completed  all  the  young  wood  was  cut  off 

aud  the  scions  distributed  to  nurserymen  and  others  who  could  utilize 

them. 

Ihe  principal  object  of  this  importation  was  the  hope  that  a  ^eater 
^^jiety  of  hardy  apples  might  be  secured  for  the  rigorous  re^ons  in 
'ii«  Northern  States,  and  especially  with^  a  view  of  extending  the 
^,^«son  by  late  varieties.  The  few  nardy  I^ussian  aj^ples  which  were 
^.en  in  cultivation  in  this  country  were  early  ripenmg  kinds. 

For  the  ten  years  following  their  introduction  the  crop  of  scions 
as  distributed,  and  as  the  trees  increased  in  size  the  distributions 
'^came  heavy.    The  greatest  number  sent  out  in  one  year  was  95,000 
^ght-inch  lengths. 

The  trees  were  then  removed.     It  was  considered  that  the  purpose 
i  their  introduction  had  been  accomplished  so  far  as  the  Depart- 
ent  could  be  of  any  service,  and  the  space  they  occupied  was  needed 
^r  other  uses. 

From  this  importation  a  few  desirable  apples  have  been  added  to 
he  list  of  those  worthy  of  cultivation;  but  it  has  possibly  been  of 
jreater  value  in  directing  attention  to  northern  Europe  as  a  region 
"^here  hardy  fruits  of  various  kinds  may  be  found,  and  which  may 
^rove  to  be  the  means  of  introducing  fruit  culture  in  the  more  rig- 
orous sections  of  this  country,  where  fruit  culture  is  but  little  known, 

APPLES  IN  SOUTHERN  STATES. 

Twenty  years  ago  the  opinion  was  prevalent  that  the  climates  south 
of  Maryland  were  not  suited  to  the  apple;  at  all  events  it  was  stated 
that  winter,  or  long-keeping  apples,  could  not  be  produced  in  the 
Southern  Stiates. 

This  statement  was  true  as  far  as  it  referred  to  the  winter  apples 
of  the  Northern  States,  such  as  the  Baldwin,  Rhode  Island  Green- 
ing, etc.  These  varieties,  when  planted  in  Southern  States,  ripened 
during  the  fall  and  could  not  be  Kept  as  winter  fruits. 

Some  of  the  most  prominent  nurserymen  and  fruit-growers  in  Vir- 
ginia, North  Carolina,  Georgia,  and  other  States,  had  long  become 
aware  of  the  futility  of  planting  northern  winter-keeping  apples  in 
their  sections,  and  had  been  for  some  time  industriously  engaged  in 
collecting  winter  varieties  from  among  the  many  seedlings  picked 
np  in  oldfields  and  fence  rows  in  these  States,  many  of  them  having 
great  local  reputation  for  their  excellence  and  good  keeping  quali- 
fies. 

For  the  purpose  of  greater  acquaintance  with  the  apples  of  North 
Carolina  (a  State  where  this  fruit  attains  its  greatest  perfection),  a 
visit  was  made  in  the  fall  of  1869,  which  enabTed  me  to  collect  sam- 
ples of  many  varieties  of  repute  in  that  and  adjoining  States. 

An  article  descriptive  of  this  collection,  with  sectional  drawings 
and  wood-cuts  from  photographs,  appeared  in  the  report  of  the 
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Department  for  1869.  About  forty  varieties  were  described,  thirty 
of  which  proved  to  be  of  Southern  origin,  most  of  them  unknown  to 
Northern  orchardists,  and  had  never  been  noticed  in  pomological 
works. 

The  publication  of  this  list  not  only  effected  its  main  object,  which 
was  to  draw  the  attention  of  Southern  planters  to  the  fruits  of  their 
regions,  but  it  had  the  effect  to  attract  the  attention  of  some  North- 
ern nurserymen,  who  procured  collections  from  the  South  which, 
after  testing,  added  several  excellent  fruits  to  those  cultivated  in  the 
North. 

OLIVES. 

The  introduction  of  the  olive  tree  into  this  country  dates  back  one 
hundred  and  fifty  years;  first,  it  is  stated,  in  California  by  the  Jesu- 
its, and  shortly  afterwards  in  Florida,  brought  by  a  colony  of  Greeks 
and  Minorcans.    Since  then  up  to  the  present  time  various  attempt 
have  been  made  to  revive  and  extend  its  culture  in  the  South.©^ 
States,  which  have  in  turn  been  abandoned.    On  the  Pacific  cofl^ 
the  revival  of  olive  culture,  instituted  some  years  ago,  seems  to   "^ 
now  on  a  paying  basis  and  is  yearly  extending. 

The  Department  during  the  past  twenty  or  more  years  has,  at  ^*^' 
tervals,  imported  olive  trees  of  noted  varieties  from  wnich  large  J^^^l^l 
bers  of  plants  have  been  propagated  and  distributed,  mainlv  in  ^^^ 
States  south  of  this  District.    It  is  not  a  tender  plant;  it  willusuaivj 
withstand  twenty  degrees  of  frost,  and  even  more  in  favorable 
calities. 

Olive  seeds  are  frequently  called  for,  but  this  is  an  injudicio 
mode  of  propagation  so  far  as  securing  plants  of  valuable  comm 
cial  qualities. 

The  number  of  distinguished  varieties  of  the  olive  in  Europe  is 
CTeat  as  the  different  varieties  of  our  native  grapes.    It  is  there^ 
fore  evident  that  plants  raised  from  seeds,  even  if  the  seeds  hav^^ 
been  collected  from  the  most  esteemed  kinds,  may  not  inherit  thi  ^ 
(]iualities  of  the  parent  plant,  and  a  plantation  formed  of  such  seed- 
ling plants  may  produce  fruits  of  inferior  value,  causing  disappoint- 
ment and  loss. 

EUCALYPTUS. 

In  the  year  1865  I  saw  a  notice  of  some  experiments  conducted  in 
German  hospitals  wherein  it  was  made  apparent  that  the  Blue-gum 
tree  of  Australia,  Eucdlypius  globvlua  possessed  anti-periodic  prop- 
erties. Acting  upon  this  information,  a  package  of  seeds  of  this  tree 
was  procured  tnrough  an  Australian  corresponaent,  which  were  sown 
during  the  spring  of  1866.  After  three  years,  at  which  time  the 
plants  had  reached  a  height  of  20  to  25  feet,  a  number  of  them  were 
cut  down  and  submitted  to  chemical  tests  for  alkaloids  similar  to  the 
cinchona,  but  they  failed  to  detect  any  indications  of  alkaloids  of  this 
character,  and  suDsequent  experiments  afford  additional  proof  that 
no  part  of  the  plant  contained  them.  Nevertheless  the  febrifugal 
nature  of  the  leaves  appears  to  be  well  established,  and  preparations 
from  them  constitute  a  popular  remedy  in  Australia  and  in  other 
countries  against  fevers,  and  several  preparations  from  various  parts 
of  the  plant  have  the  reputation  of  being  successfully  used  in  inter- 
mittent fevers.  The  leaves  by  distillation  yield  an  essential  oil  which 
has  been  found  to  possess  the  properties  of  cajuput  oil ;  it  is  known 
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in  commerce  as  EJacalyptiis  oil  or  Eucalyptol;  other  species  of  Eac^^ 
lyptus  furnish  oils  which  are  sold  under  this  name. 

The  Blue-g^um  tree  yields  an  astringent  substance  which  is  applica- 
ble like  catechu  and  kino  in  medicina  The  leaves  have  a  strons^ 
camphorated  scent^  and  have  been  used  in  the  cure  of  gunshot  and 
other  wounds.  Their  balsamic  nature  not  only  cures,  but  after  a  few 
hours*  application  all  unpleasant  odor  is  entirely  removed. 

But  the  great  popularity  for  a  time  of  the  Eucalyptus  gl6buluswHS 
owinR  to  its  reput^  properties  for  preventing  maiarisd  fevers.    Uu- 
iiealthv  districts  in  Sx)ain,  Italy,  and  in  some  parts  of  France,  were 
planted  with  the  Blue-gum,  now  called  the  anti-fever  tree.    It«  anti- 
malaria  reputation  soon  reached  the  United  States,  and  t^e  demand 
for  young  trees  became  so  great  that  the  Department  procured  sup- 
plies of  seed  and  propagated  and  distributed  many  thousands  of  the 
plants  during  several  years  from  1870.    Their  hardiness  had  been 
"well  tested  here;  it  was  foxmd  that  they  were  destroyed  when  the 
tJiermometer  went  down  to  24  degrees.    As  reports  came  in  its  cU- 
xiatic  range  could  be  more  accuratelv  located,  which  proved  to  be 
more  limited  than  was  hoped  for  at  uie  start.     It  was  destroyed  by 
cold  at  OsJveston,  Tex.,  and  in  Florida  as  far  as  latitude  29  degrees. 
In  California  it  is  successfully  grown,  and  is  largely  planted  in  cer- 
tain parts  of  the  State. 

With  regard  to  the  sanitary  value  of  the  tree,  it  has  been  strongly 
stated  that  its  value  was  owing  to  its  rapid  growth  and  great  absorb- 
ent i)ower  of  its  roots  in  drying  up  wet  and  marsh  lands,  but  it  is  no 
longer  doubted  that  E.  gldbiUtis,  along  with  other  species  of  Eucalyp- 
tus, evaporate  with  water  a  volatile  oil  and  a  volatile  acid,  which 
permeate  the  atmosphere  and  contribute  to  its  invigorating  and 
nealthy  nature  and  character. 

The  distribution  of  Eucalyptus  plants  has  not  been  confined  to  this 
sx>ecies.  More  than  forty  species  have  been  propagated  and  sent  out, 
but  no  special  merit,  either  in  hardiness  or  in  utilizable  economic 

Products,  has  been  noted  from  any  of  thfe  species,  so  that  their  fur- 
fur propagation  is  abandoned,  at  least  for  the  present. 

FIQS. 

The  introduction  of  varieties  of  figs,  and  their  propagation  and 
distribution,  was  a  matter  of  early  as  it  has  been  one  of  constant 
consideration.  Ever  since  the  establishment  of  the  Department  it 
has  been  importuned  to  procure  the  true  Smyrna  fig,  and  although 
collections  have  been  procured  from  various  European  sources — em- 
bracing all  the  popular  figs  of  commerce — only  in  one  importation 
were  found  plants  named  White  Smyrna,  and  on  fruiting  it  proved 
to  be  the  same  as  the  White  Marseilles.  Smyrna  figs  are  probably 
multiple,  as  are  Malaga  grapes,  and  derive  tneir  names  from  places 
of  export.  It  is  well  known  that  numerous  varieties  of  figs  are 
dried,  and  enter  into  commerce  under  the  name  of  Smyrna  figs. 

The  fig  can  be  grown  over  a  large  part  of  the  United  States,  and 
will  withstand  20  decrees  of  frost  when  the  young  growths  are  thor- 
oughly matured;  this,  however,  seldom  occurs  north  of  Georgia, 
nnless  in  some  favored  spots.  Even  in  Georgia  early  winter  frosts 
will  kill  the  unripened  wood. 

In  more  northern  localities  the  plants  can  be  protected  during  the 
winter  by  bending  the  branches  close  to  the  ground,  and  covering 
them  with  a  foot  of  soil. 

If  the  young  shoots  have  ripened  properly  this  covering  will  pro- 
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tect  them  safely  during  the  winter;  if  the  wood  is  immatnre,  cover- 
ing will  be  of  but  little  avail. 

The  ripening  of  the  wood  ca«L  be  assisted  by  planting  in  a  gravelly 
or  sandy  soil;  if  the  soil  is  rich,  growths  will  be  made  at  the  expense 
of  the  iniit. 

Fig  nomenclature  is  very  puzzling,  as  the  following  list,  with 
synonyms,  will  show.  As  usual  with  fruits,  the  best  varieties  have 
the  greatest  number  of  synonyms: 

Angelique,  eyn.,  CotusoueUCt  Madeline,  Mditte, 

Aubique,  syn.,  Avbique  Violette,  Violette  groase. 

Bordeaux,  syn.,  Aiwiquon,  FLguerPoire,  Oroa-Rouge  de  Bordeaux,  Petite  Aur 
bimiet  Violette,  Violette  cte  Bordeatuc,  Violette  Longue, 

Black  Bourjassotte,  syn.,  Bourjassotte  Noir,  Bamisaotte,  De  Bellegarde. 

White  Bourjassotte,  syn.,  Bourjassotte  Blanche. 

Bourjassotte  Gris,  syn.,  Early  Yellow,  Jaune  Hative, 

Brunswick,  syn.,  Bayswater,  Beyronne,  Black  Naples,  Broion  Hamburgh,  Clemr 
intine,  Hanover,  Large  Turkey,  Madonna,  Feronne,  Bed,  Boee,  Boae  Bejfronne^ 
Rose  Blanche. 

Early  White,  syn.,  Blanche  Ronde,  Small  White,  De  Deux  Saisona,  Early  8maU 
Wliite. 

Black  Gtenoa,  syn.,  Negro  d^Espagne,  Nigra,  Noire  de  Languedoc 

White  Genoa,  syn..  Large  White  Genoa,  Large  White. 

Black  Ischia,  syn..  Blue  Ischia,  Early  Purple,  Early  Forcing,  Nero  Ronde NoirCn 

Brown  Ischia,  syn.,  Chestnut -colored  Ischia, 

White  Ischia,  syn.,  Brockett  Hall,  Nerii,  Singleton,  Oreen Ischia, 

Yellow  Ischia,  syn.,  Cyprus,  Yellow. 

Matta,  syn. ,  SmaU  Brown. 

Black  Marseilles,  syn..  Black  Provence.  , 

White  Marseilles,  syn.,  Adam's  Pig,  Rahy  Castle,  Blanche,  UAthenee,  FordPs 
Seedling,  Pocock's,  Marseillaise,  White  Naples,  Wliite  Standard. 

Peau  Dure,  syn.,  Peldure,  Verte  Brune. 

Brown  Turkey,  syn..  Blue,  Blue  Burgundy,  Brown  Italian,  Brown  Naples,  Com- 
mon Blue,  Early,  Fleur  Rouge,  Howich,  Italian,  Jerusalem,  Large  Blue,  Lee's  Per- 
petual, Murray,  Long  Naples,  Purple,  Walton. 

TESTING  THB  MERITS  OF  SPECIES  AND  VARIETIES  OF  PLANTS. 

This  was  a  subject  of  eariy  consideration  in  the  operations  of  the 
Department.  In  my  report  to  the  Commissioner  for  1863, 1  alluded 
to  the  necessitv  for  a  series  of  experiments,  to  test  the  comparative 
merits  of  cereals,  vegetables,  and  fruits,  most  of  which  have  run  into 
a  vast  number  of  varieties,  many  of  them  being  comparatively 
worthless.    I  quote  as  follows  from  that  report: 

In  a  sale  catalojg^e  of  agricultural  and  garden  seeds  now  before  me,  there  are 
enumerated  53  varieties  of  peas,  32  varieties  of  beans,  34  varieties  of  lettuce,  18  varie- 
ties of  onions,  48  varieties  of  turnips,  42  varieties  of  cabbages,  and  10  varieties  of 
celery.  No  one  desires,  neither  is  it  necessarv,  to  cultivate  all  of  thoso;  it  is  there- 
fore of  much  importance  to  know  which  are  best  and  most  suitable  for  the  purpose 
required,  whether  early  or  late,  large  or  small;  whether  productive,  of  go(xl  keep- 
ing qualities,  or  otherwise.  Possessed  of  such  information  the  buyer  could  make 
his  purchases  understandinflv,  and  the  seller  would  speedily  drop  unsalable  sarts 
from  his  list  and  both  woma  be  gainers.  As  a  commencement  towards  carrying 
out  the  above  suggestions,  40  varieties  of  potatoes  were  procured,  also  many  varie- 
ties of  peas,  turnips,  and  other  plants,  but  owing  to  the  limited  space  only  a  small 
quantity  of  each  could  be  planted,  not  sufficient  basis  upon  which  to  found  any 
opinion.  For  purposes  of  comjiarative  experiment  in  neld  and  general  garden 
crops,  and  for  other  necessary  uses,  the  six  acres  of  [garden  ground  is  altogether 
inadequate. 

In  1864  Government  Reservation  No.  2  was  placed  under  the  con- 
trol of  the  Commissioner  of  Agriculture  for  the  purpose  of  an  exper- 
imental farm.  For  several  years  test  experiments  were  attempted 
with  cereals^  forage  plants,  and  garden  iruits  and  vegetables.    In 
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1865  there  was  produced  on  the  reservation  120  varieties  of  wheat, 
Rei  16  varieties  of  rye,  17  varieties  of  oats,  70  varieties  of  peas,  30  kinds 
pA  and  varieties  of  beans,  18  varieties  of  cabbage,  14  varieties  of  lettuce, 
I  13  varieties  of  onions,  43  varieties  of  potatoes,  and  30  kinds  of  mel- 
r:l  ons,  and,  in  addition,  many  other  forage  plants,  such  as  clovers  and 
^1    grasses. 

In  1866  32  kinds  of  sorghum  were  cultivated,  and  many  kinds  of 
turnips,  beets,  etc.    It  soon  became  evident  that  as  a  farm  the  area 
was  altogether  too  limited  for  the  requirements  of  satisfactory  re- 
*  -^l     suits  in  this  line;  and  when,  in  1867,  tne  Department  building  hav- 
ing been  located  upon  the  grounds,  it  became  necessary  to  arrange 
them  in  a  manner  more  in  keeping  with  surrounding  improvement. 
In  the  spring  of  1867  upwards  of  50  species  of  grasses  were  sown, 
^1     and  their  growth  and  main  characteristics  were  noted  weekly  dur- 
ing the  season.    A  plot  10  feet  square  was  allotted  to  each,  and  the 
results  were  recorded  in  the  report  of  the  Department  for  that  year. 
Collections  of  small  fruits,  such  as  strawberries,  raspberries,  etc., 
have  been  maintained  to  some  extent  since  the  establisnment  of  the 
garden;  but  with  the  present  limited  area  in  cultivation,  extensive 
colIectioHS  can  not  be  accommodated. 

LAYING  OUT  THE  GROUNDS  AND  PLANTING  THE  ARBORETUM. 

Havinff  prepared  plans  for  the  arrangement  of  the  groimds,  com- 
prising about  32  acres  in  all,  and  after  underdraining  and  thoroughly 
plowing  and  subsoiling  the  whole  area,  a  portion  was  ready  for 
plantinor  in  the  fall  of  1869.     The  operations  of  18G8  were  mostly 
^^fitied  to  grading  and  road-making  in  close  proximity  to  the  Depart- 
Dient  building,  wnich  was  newly  occupied.    A  portion  of  the  main 
road  in  front  of  the  structure  was  finished  witli  a  concrete  surface, 
»^e  larger  portion  of  the  roadways  being  macadamized  in  the  best 
^^er. 

^"^^fUnediately  in  front  of  the  building  a  geometrical  arrangement 
^^  flower  beds  was  introduced,  finished  and  supported  by  a  stone 
r^^ace-wall,  surmounted  with  an  ornamental  iron  balustrafle,  end- 
S,  j^th  two  pavilions. 

-^  t^e  plan  for  laying  out  the  ornamental  part  of  the  grounds  pro- 
Zj^^d  for  an  arboretum,  in  which  would  be  represented,  so  far  as 
ex^^  would  admit,  a  specimen  of  every  tree  and  shrub  capable  of 
- -listing  in  the  climate,  to  be  planted  in  strict  accordance  with  a 
eff  ^^^  system,  and  at  the  same  time  produce  a  high  degree  of 
^?^otive  landscape  gardening  and  pleasui-e  ground  scenery — a  com- 
-jj^^tion  not  hitherto  attempted  on  a  similarly  extended  scale.  The 
-^J^^ting  was  virtually  finished  in  1871.   The  progress  of  growth  has 

V^?^  satisfactory,  and  the  landscape  design  is  now  fully  developed. 
^   -^^lie  principles  recognized  in  arranging  the  grounds,  and  their 
^^otical  application,  are  briefly  defined  in  an  article  prepared  for 
Q^^  published  in  the  Annual  Report  for  1869,  under  the  title,  Land- 
^t^e  Gardening. 

THE  CONSERVATORY. 

^   -t^  1868  I  submitted  designs  for  a  conservatory  320  feet  in  length 
^^^  of  an  average  width  or  28  feet.    The  structure  was  completed 

^^  occupied  in  1871. 
^    J?he  conservatory  was  erected  for  the  purpose  of  maintaining  a 
^lection  of  economic  or  useful  plants.     I^o  plants  were  to  be  ad- 
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mitted  because  of  the  beauty  of  their  foliage  or  the  beauty  of  their, 
flowers,  or  for  their  historic  interest;  but  only  those  whicn  yielded, 
or  furnished  in  some  measure,  commodities  of  commercial  imipor- 
tance,  of  more  or  less  value;  also  with  a  view  to  the  propagation 
and  distribution  of  such  as  might  be  deemed  worthy  ot  trial  in 
suitable  climates  in  this  country. 

This  collection  was  so  far  advanced  in  1872  that  during  the  latter 
part  of  the  year  I  prepared  a  descriptive  catalogue  of  these  exotic 
plants,  in  which  about  five  hundred  species  were  briefly  noted  and 
their  uses  explained. 

This  structure  is  heated  by  hot  water  circulating  in  iron  pipes.  In 
arranging  the  pipes  a  notable  exception  was  made  to  the  methods 
usually  employed.  The  prevailing  method  was  to  incline  the  pipes 
for  some  distance  from  the  boiler  or  water  heater.  In  other  words, 
the  flow  pipes  were  laid  on  an  ascending  grade  and  the  return  pipes 
on  a  descending  grade.  No  vmiformity  existed  as  to  either  the 
height  or  distance  of  the  ascending  pipes;  these  conditions  were 
regulated  by  the  length  of  the  building;  if  200  feet  in  length,  the 
ascent  would  be  to  that  extent;  if  20  feet  in  length,  so  would  be  the 
length  of  the  ascending  pipes;  from  these  distances  the  water  is 
conducted  in  a  descending  grade  to  the  boiler.  Observations  having 
convinced  me  that  the  ascending  pipe  retarded  the  circulation  oi 
water,  and  that,  other  things  being  equal,  the  most  rapid  circulation 
is  secured  when  the  top  of  the  boiler  is  the  highest  point  in  the  whole 
arrangement,  and  all  the  pipes  descending  from  that  point  until  they 
reach  the  bottom  of  the  boiler,  I  had  the  piping  laid  so  as  to  secure  as 
much  as  possible  of  a  descending  grade.  For  instance,  in  a  len^h 
of  160  feet  from  the  boiler  to  the  end  of  the  house,  an  upright  pipe 
3  feet  in  length  is  attached  to  the  boiler,  from  which  the  pipe  oe- 
scends  the  whole  length  and  returns  back  on  a  similar  grade,  making 
a  uniform  descent  through  320  feet  of  pipe. 

If  the  water  absorbed  and  transmittea  heat  by  conduction  only, 
then  the  position  of  the  pipes  would  be  of  but  little  importance;  but 
as  it  is  by  convection,  circulation  or  actual  movement  of  the  water, 
then  gravitation  and  diminished  friction  are  notably  influential  in 
the  efficient  working  of  the  apparatus. 

PINEAPPLES. 

The  climates  in  the  United  States  suited  to  the  pineapple  plant  are 
limited  to  southern  Florida  and  perhaps  some  parts  in  southern  Cal- 
ifornia. This  industry  is  rapidly  becoming  important  in  southeast- 
ern Florida,  where  the  climate  seems  favorable  to  the  profitable  pro- 
duction of  this  fruit.  With  a  view  to  assist  in  the  extension  oi  its 
culture  the  Department  erected  a  glass  structure  for  the  propagation 
of  the  pineapjue.  An  importation  of  the  best  selected  varieties  was 
made,  and  from  these  a  few  hundred  plants  have  been  raised  and 
distributed  amonc  growers.     Under  a  limited  glass  surface  propa- 

fation  proceeds  slowly;  a  few  plants  of  a  kind,  however,  can  soon 
e  increased  when  planted  in  a  suitable  climate. 

BUILDING  GLASS-HOUSES. 

All  the  glass-houses  are  constructed  upon  the  fixed-roof  plan,  con- 
sisting of  skeleton  frame-work  supporting  a  series  of  light  sash  bars 
for  holding  the  glass.     This  method  is  not  only  cheaper  than  the 
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plan  of  heavy  rafters  supporting  framed  sashes,  but  by  using  less 
wood-work  there  is  less  sliado  and  more  light  to  the  plants.  Since 
the  introduction  of  this  method  of  building  by  the  writer  in  1850, 
together  with  the  mode  of  glazing  adopted,  no  other  kind  of  roofing 
is  used.  The  ordinary  way  of  glazing  window-sashes  is  to  set  in  the 
glass,  fasten  it  with  triangular  bits  or  tin,  then  fill  the  outer  surface 
of  the  sash-bar  with  putty. 

When  this  method  is  applied  to  green-house  roofs  it  is  almost  im-  , 
possible  to  prevent  leakage.    The  frosts  of  winter  and  the  hot  suns 
of  summer  cause  the  putty  to  crack  and  fall  apart,  requiring  con- 
tinual repairs  in  the  effort  to  maintain  a  water-tight  roof,  aaia  only 
partially  successful  at  best. 

To  make  a  permanently  tight  roof,  the  glass  should  be  bedded  in 
well  worked,  rather  soft  putty.  A  layer  of  this  having  been  uni- 
formly spread  on  the  sash  bar.  the  pane  of  glass  is  gently  pressed 
on  it  untd  it  reaches  an  equal  oearing,  and  so  working  up  a  portion 
of  the  putty  that  it  will  fill  all  spaces  between  the  edge  of  the  glass 
and  the  wood  work.  After  the  surplus  putty  is  neatly  trimmed  off, 
both  inside  and  out,  it  is  allowed  to  dry  and  shrink,  then  a  coat  of 
paint  is  applied  which  will  fill  up  all  crevices,  and  make  a  perfectly 
water-tigM  finish;  if  any  slight  leak  should  appear,  a  coat  of  paint 
will  stop  it. 

After  testing  glasses  of  different  sizes,  panes  10  inches  by  12  inches 
are  preferred.  For  this  sized  glass  the  sash  bars  are  placed  12i 
inches  apart,  measuring  from  their  centers,  allowing  one-iourth  inch 
rebate  on  each  side  for  the  glass  to  rest  upon;  the  pane  is  secured  by 
brad-nails  three-fourths  of  an  inch  in  length,  four  to  each  pane, 
fastened  at  the  comers;  the  two  upper  nails  form  a  support  to  the 
next  pane  above,  and  their  position  determines  the  amount  of  lap, 
which  should  not  be  more  than  one-sixteenth  of  an  inch;  wide  laps 
hold  dust,  which  in  turn  holds  water,  which  may  freeze  in  frosty 
weather  and  split  the  glass. 

Ventilation  is  provided  for  by  hinged  or  by  small  sliding  sashes 
on  the  roof,  whicn  can  be  fixed  so  as  to  prevent  leakage. 

HEDGES. 

In  the  spring  of  1864  specimen  hedges  were  established  with  a 
view  to  showing  the  relative  merits  of  various  plants  for  this  pur- 
pose, either  as  lences  for  farm  or  garden  protection,  or  for  forming 
neat  boundary  and  dividing  lines  in  pleasure  grounds  and  lawns, 
or  for  shelter  from  cold  and  biting  breezes.  These  specimens  af- 
forded much  of  interest  to  those  seeking  information  m  that  line ; 
an  inspection  of  them  afforded  more  information  than  could  be  con- 
veyed dv  the  most  labored  description.  The  following  plants  were 
used  :  Osage  orange,  Madura  aurantica;  Honey  locust,  Oleditschia 
tricanfhos;  Buckthorn,  Rhamnus  catharticus;  Berberry,  Berheris 
vulgaris;  Japan  Quince,  Cydonia  Japonica;  Beech,  Fagus  syl- 
vatica;  European  Hornbeam,  Carpinus  Betulus;  European  Field 
Maple,  Acer  campestre;  Japan  privet,  Ligustrum  JaponicuTn;  Hem- 
lock Spruce,  Abies  Canadensis;  Norway  Spruce,  Abies  excelsa; 
Chinese  Arborvitse,  Biota  orienialis;  American  Arborvitse,  Tliuja 
orcidentalis;  Evergreen  Euonymus,  Euonymus  Japonicus;  SUver 
Thorn,  Eleagnus parvifolius;  Jujube,  Zizyphus  vulgaris. 


n 


132  EKPORT   OF  THE   SEOEBTABY   OF   AGRICUI*TUEE. 


MISCELLANEOUS  PLANTS  PROPAGATED  AND  DISTRIBUTED* 


Ramie,  or  Chiiia  grass,  Boehmeria  nivea:  Seeds  of  this  fiber 
plant  were  procured  early  in  the  year  1865  and  sown  in  a  glazed 
frame.  This  precaution  was  taken  because  the  seeds  are  very 
minute  and  have  to  be  sown  on  the  surface  of  the  soil  and  pressed 
in  without  covering.  Thousands  of  plants  were  produced  and  dis- 
tributed throughout  the  country  the  following  year.  The  distribu- 
tion  of  the  plant  was  abandoned  when  it  became  apparent  that 
machinery  was  wanting  to  prepare  the  fiber  for  market,  consequently 
there  was  no  demand  for  it.  The  plant  is  easily  cultivated,  and 
could  be  produced  in  quantities  shoind  a  demand  arise.  It  is  quite 
hardy  south  of  this  District. 

New  Zealand  Flax,  Pliormium  ienax:  The  fiber  in  the  leaves  of  this 
plant  is  reputed  for  its  strength.  On  the  supposition  that  it  might 
De  utilized,  seeds  were  procured  from  its  native  country,  from  which 
several  thousands  of  plants  were  produced  and  distributed.  The 
fiber  is  difficult  of  extraction  and  has  been  the  subject  of  much  ex- 
periment by  chemists  and  others.  The  latest  results  prove  that  the 
fiber  is  held  together  by  various  kinds  of  gum,  and  when  these  are 
removed  the  fibers  are  quite  short,  and  have  no  felting  properties. 

Sisal  Hemp,  Agave  sisalana:  This  plant  was  introduced  into 
Florida  fifty;  years  ago,  but  its  culture  was  abandoned  during  the 
Indian  war  in  that  State.  Some  years  ago  a  consignment  of  young 
plants  of  this,  or  an  equally  utilizable  species,  was  received  from 
San  Domingo  and  they  were  distributed.  At  the  same  time  plants  of 
the  next  mentioned  were  received  and  sent  to  the  same  localities. 

Cabuya  fiber,  Fourcroya  Cuhense :  The  leaves  of  this  plant  yield 
a  useful  fiber,  somewhat  similar  to  the  last  mentioned.  Neither  of 
the  plants  are  yet  cultivated  to  any  extent  in  the  United  States. 

Gum-arabic,  Acacia  Arabica:  This  gum  is  also  fotmd  in  other 
species  of  Acacia.  Plants  of  these  have  been  raised  from  time  to 
time  and  sent  out  to  southern  climates.  Quite  a  number  of  plants 
of  A.  Arabica  have  lately  been  distributed. 

Cherimoyer,  Anona  Cherimolia:  This,  with  other  species  of  Anona 
which  proauce  fruits  in  the  West  Indies  and  other  warm  climates 
under  the  names  of  sour-sop,  sweet-sop,  custard-apples,  etc.,  were 
introduced  here  and  distributed,  mostly  in  Florida  and  California, 
some  twenty-five  years  ago. 

Camphor  tree  of  Japan,  Camphora  officinarum:  The  Camphor 
tree  has  been  distributed  yearly,  more  or  less,  since  the  establish- 
ment of  the  Department.  Many  trees  from  the  earlier  distributions 
have  now  attained  to  considerable  size  and  beauty.  It  is  an  ever- 
green, grows  rapidly,  and  stands  the  coast  climate  at  least  as  far 
north  as  the  Carolinas.  Of  late  years  the  distribution  of  this  tree 
has  averaged  three  thousand  plants  annually.  They  are  sent  mostly 
to  Florida  and  Texas,  where  they  answer  a  good  purpose  as  omar- 
mental  shade  trees,  with  a  probability  that  when  they  oecome  more 
plentiful  and  better  known  efforts  may  be  made  to  extract  camphor 
from  the  branches. 

This  product  is  obtained  by  chopping  the  twigs  and  branches  into 
small  pieces  and  boiling  them  witii  water  in  an  iron  vessel,  stirring 
them  imtil  the  camphor  begins  to  adhere  to  the  stirring  utensil.  It 
is  .then  refined  by  sublimation,  an  operation  requiring  care  and  ex- 
perience. 


i 


u 


/  > 


DIVISION  OF   OABBEN8   AND   GBOUNDB.  133 

Cocoa-irat  palm,  Cocoa  nucifera:  About  twenty  years  a^o  a  con- 
signment of  cocoa-nuts  was  received  from  Central  America,  and 
some  years  later  a  small  quantity  was  procured  from  the  West  Indies. 
Tliese  -were  distributed  in  localities  where  it  was  supposed  that  the 
plants  -wonld  flourish.  At  that  time  but  little  was  thought  about  the 
profitapble  cidture  of  the  plant,  and  it  is  presumed  that  no  attention 
was  given  to  the  few  sent  out  by  the  Department.  Of  late  years, 
hoT^ever,  more  attention  has  been  given  to  this  fruit  in  Southern 
Florida. 

The  Coca  plant,  Erytlioxylon  Coca:  This  plant  has  been  under 
propagation  for  many  years,  but,  like  the  cinchona,  it  has  not  found 
a  suitable  climate,  so  far,  in  this  country.  During  the  past  few  years 
considerable  interest  has  been  attached  to  the  plant,  and  it  has  been 
in  mncli  request.  Plants  have  been  furnished  to  aU  applicants,  and 
many  of  them  have  been  sent  to  the  Southern  States  ana  to  CaUf  omia, 
but  so  far  no  one  has  reported  success  in  its  growth. 

The  Mango,  Mangifera  indica:  The  Mango,  in  some  of  its  many 
varieties,  is  esteemed  as  one  of  the  most  delicious  of  tropical  fruits. 
It  is  largely  cultivated  in  the  East  Indies,  wliere  much  attention  is 
given  to  the  propagation  of  the  best  selected  kinds.  Seeds  of  Man- 
goes have  been  procured  at  times  during  many  years  past,  both  from 
the  Bast  and  West  Indies,  said  to  have  oeen  selected  from  the  finest 
varieties,  but  no  guaranty  can  be  given  as  to  the  value  of  the  fruit 
which  they  may  produce.     About  ten  years  ago  a  case  of  grafted 

Slants  of  esteemed  varieties  was  procured  from  a  botanic  garden  in 
amaica,  West  Indies,  but  owing  to  great  delay  in  transportation 
f e^v  of  the  plants  were  found  to  be  alive. 

The  Date  palm,  PhcRiiix  daciylifera:  Like  the  Mango,  there  are 
many  varieties  of  this  species,  some  of  them  quite  superior  in  the 
qnality  of  their  fruits.  Unlike  most  palms,  the  Date  palm  throws 
ont  suckers  from  its  main  stem,  near  the  roots,  so  that  it  can  be  in- 
creased or  propagated  in  that  manner,  and  is  often  done  with  choice 
varieties.  For  many  years  the  Dej^artment  has  distributed  quanti- 
ties of  this  palm  whicn  have  been  raised  from  imported  seeds.  Some 
of  these  importations  consisted  of  seeds  collected  in  southern  Europe, 
where  the  hardiest  varieties  are  cultivated. 

Various  efforts  have  also  been  made  to  secure  suckers  or  offsets  from 
kinds  of  reputed  merit,  but  without  success.  Two  importations  have 
been  received,  and  in  both  instances  the  plants  proved  to  be  dead. 
The  cost  and  risk  were  so  great  that  further  efforts  were  abandoned. 

Ginger,  Zingiber  officinale:  Rhizomes  of  this  plant  have  been 
distributed  for  a  long  time,  but  no  reports  of  success  have  been  re- 
ceived. Although  a  tropical  plant,  its  annual  growth  is  completed 
in  a  few  months,  like  cotton,  and  it  is  probable  that  it  could  be  grown 
wherever  cotton  will  mature.  The  roots  being  lifted  and  kept  warm 
and  dry  during  winter  will  bo  in  condition  to  plant  the  following 
spring.  The  treatment  would  be  about  the  same  as  that  given  to  a 
crop  of  potatoes.  The  conserve  known  as  "preserved  ginger"  is  an 
article  of  considerable  commerce.  It  is  prepared  from  immature 
roots,  so  that  they  are  soft  and  succulent,  and  can  readily  absorb  the 
Birup  in  which  they  are  preserved. 

The  following-named  plants  have  been  propagated  and  sent  out, 
most  of  them  in  quantities  not  exceeding  a  few  hundred  each: 

Tamarind  tree,  Tamarindus  indica;  vanilla,  Vanilla  planifoliaj 
cork  oak,  Quercus  suher;  black  pepper,  Pijoer  nigrum;  licorice, 
Glycyrrhiza^  glabra;  basket  willow,  oalix  viminalis;  Japan  varnish 


134 


KEPORT   OF  THE   SECRETARY   OF   AGRIOITLTXTRE. 


tree,  Rhus  vernicifera;  Pistacia  nut  tree,  Pistacia  vera;  allspice, 
Eugenia  pimento;  ihehee-cheey  NephelitmiLitchi;  gum-arabic  plant, 
Acacia  Arabica;  the  Carob  tree,  Cerafonia  siliqua;  cinnamon,  Cin- 
namomum  zeylanicum;  mammea  apple,  Mammea  americana;  dwarf 
banana,  Musa  Cavendishii;  Avocada  pear,  Persea  graiissima;  Ja- 
pan medlar,  or  Chinese  Lo-quat,  Photinia  Japonica;  pomegranate, 
Punica  granatum;  Mexican  pepper  tree,  Schinus  moUe;  Cattleya 
guava,  Psidium  CatUeyanum. 

Among  the  many  papers  prepared  by  me  for  the  reports  of  the 
Department,  the  following  are  selected  for  reference,  as  bearing  more 
practically  upon  topics  illustrative  of  the  work  of  this  division: 


Year. 


Subject 


Page  of 
Report. 


1862 
1668 

1866 

1867 
1868 

1860 


isro 
i8n 

1876 
18fr? 


1878 

1881 
1883 
1885 
1886 
1887 


Shelter  and  Protection  of  Orchards 

On  the  Objects  and  Aims  of  the  Garden  of  the  Department . . . 

On  Pnmiii^ 

Spring andFall  Planting  of  Treen 

Mechanical  Preparation  of  the  Soil 

Remarks  on  Pruning  and  Training  the  Grapevine,  ^th  quotations  and  illustrations 

from  various  authors     , 

Notes  on  Grape  Climates 

List  of  Species  and  Varieties  of  hardy  Plants  for  the  Arboretum 

Hints  in  Horticulture 

On  Grape  Culture 

Classification  of  Kative  Grapes 

Grasses  and  Forage  Plants 

On  Landscape  Gardening 

Apples  for  Soutiiem  Btatos 

Remarks  on  Pear  Culture. 

Plan  of  Department  Grounds  with  references  to  position  of  Familiee  of  Plants 

Minor  Veg^ble  Products  and  their  Sources ^ 

Minor  Vegef  Able  Products 

On  Water  Plants 

On  Phylloxera  Vastatriz 

On  Acclimatization 

On  Eucalyptus 

On  Oranges 

Rotation  in  Cropping 

Sowing  Seeds  anci  Raising  Young  Plants  of  Forest  Trees 

Notes  on  Semi-tropical  and  Other  Plants 

On  Grapes 

Mildews  and  Blights,  Grape,  Peach,  Pear,  and  Potato 

Notes  on  Orange  Culture 

Official  Correspondence,  answers  to  interrogatories  on  various  subjects 
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540 
552 
557 
21 

07 

27 

V& 

194 

207 

81 

87 

157 

181 

198 

16 

170 

106 

03 

70 

49 

51 

56 

200 

203 

216 
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85 

687 
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Respectfully  submitted. 

William  Saxtndehs, 
Horticulturist^  Landscape  Gardener, 
and  Superintendent  of  Gardens  and  Oraimds* 

Hon.  J.  M.  Rusk, 

Secretary  of  AgriGviUu/ren 


REPORT  OP  THE  CHEMIST. 


Washington,  D.  C,  Jarmary  1, 

Sir  :  I  sii'binit  herewith  the  following  abstract  of  the  woi 
ia  tlie  Clieinical  Division  of  the  Department  of  Agriculture 
the  past  year. 

Respectfully, 

H.  W.  Wiley 
Che 
Hon.  J.  M.  Rusk, 

Secretary, 


The  work  of  the  Chemical  Division  during  the  past  year  h 
of  a  varied  character.     There  has  been  the  usual  amount  of 
laneous  work,  but  a  gratifying  decrease  in  the  quantity  of  asj 
the  precious  metals  which  have  been  required  of  the  chemisti 
division.     The  attempt  to  break  a  long  established  custom, 
it  be  plainly  extra  legem,  is  very  diflBcult,  and  there  are  stil 
demands  made  upon  the  chemists  of  the  Department  of  Agri 
by  members  of  Congress  and  other  influential  people  for  tin 
of  gold  and  silver  ores,  and  examinations  of  mineral  waters, 
other  work  having  no  relation  to  agricultural  investigations, 
the  exclusive  benefit  of  the  parties  interested.     It  is  hop< 
gradually  all  such  work  may  be  refused  and  remanded  to  c] 
who  shaU  be  employed  especially  for  that  purpose  by  the  pai 
terested. 

There  is  another  class  of  analyses  which  has  also  mad( 
demand  upon  the  time  of  the  chemists  of  the  division.  I : 
the  analyses  of  soils  and  fertilizers  from  different  parts  of  th 
try.  In  all  cases  during  the  past  year,  save  in  a  few  exce 
ones,  the  persons  asking  for  such  analyses  have  been  respectf 
ferred  to  the  agricultural  experiment  stations  of  the  States  oi 
they  were  citizens.  The  experiment  station  is,  without  doi 
proper  place  for  such  work  to  be  done,  and  inasmuch  as  the  ( 
(Jovernment  has  given  to  eachone  of  these  stations  substantia 
•cial  aid,  it  is  only  simple  justice  that  this  class  of  work  be  g 
them.  Although  we  have  thus  been  relieved  in  part  of  tlio 
of  routine  work  formerly  imposed  upon  us,  there  has  still 
large  amount  of  miscellaneous  work  demanded,  and  the  f  orc( 
Department  has  been  unequal  to  keeping  up  with  the  work  pr 
As  a  consequence  of  this  the  regular  investigations  of  the  c 
have  been  somewhat  retarded  on  account  of  the  necessity 
mitting  a  part  of  the  chemical  force  to  engage  in  the  miscel 
work  indicated. 
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ANALYSES  OF  FBRTILIZBRa 

Numerous  analyses  of  fertilizers,  fertilizing  materials,  clays  and 
marls  have  been  made  in  the  division  since  our  lasl^  report,  but  these 
appear  to  have  only  a  local  interest ;  and  inasmuch  as  the  results  of 
the  work  have  been  sent  by  mail  to  the  persons  interested  they  are 
omitted  from  this  report. 

PRODUCTION  OF  BEET-SUaAR. 

Since  the  report  made  in  Bulletin  No.  5,  in  1886,  on  the  production 
of  beet-sugar  m  California,  much  interest  has  been  manifested,  not 
only  in  that  State  but  in  other  parts  of  the  United  States,  in  the  es- 
tablishment of  a  beet-sugar  industry.  .A  lar^e  number  of  samples 
of  beet  seed  was  sent  out  by  the  Department  last  spring  to  different 
part  of  the  United  States,  and  we  have  received  many  samples  of 
sugar  beets  for  analysis  as  the  result  of  this  distribution. 

These  analyses  are  as  follows  : 

From  E.  G.  Church,  Topeka,  Kans.,  a  sample  of  sugar  beet  with 
the  following  composition: 

Peroen^ 

Total  solid  matter 16.20 

Sucrose 11. 44 

The  low  purity  indicated  by  the  above  analysis  is  due  doubtless  to 
the  fact  that  the  beet  had  been  harvested  fqr  a  long  time  and  had 
deteriorated  somewhat  from  its  original  condition. 

From  A.  H.  Almy,  Norwich,  Conn.,  two  samples-  of  sugar  beet, 
which  on  examination  gave  the  following  results: 

No.  1.  Percent. 

SncroBe 8 .  87 

Degree  brix 8 .  60 

Purity..., 41.00 

No,  2.  Peroook 

Bocrose , 7.90 

Degree  brix 12.30 

Purity 64.23 

These  beets  were  very  poor  and  unsuitable  for  the  manufacture  of 
sugar. 

From  the  Empire'Coal  Company,  Gilchrist,  111.,  a  sample  of  sugar 
beets  of  the  following  composiibion: 

PieroenU 

Juice  expressed 55.62 

Total  souds  in  juice 14. 51 

Sucrose  in  juice 11. 80 

Purity  co-efficient 77.86 

The  above  sample  was  of  fair  value  for  sugar-mciking  purposes 
but  not  first-class  quality.  For  the  first  year's  experiment,  however, 
it  may  be  considered  favorable. 

From  William  M.  Steer,  West  Branch,  Iowa,  a  sample  of  sugaif 
beets  of  the  following  composition : 

Peroentte 

Juice  expressed 68. 74 

Total  sofidfl 9.70 

Sugar  in  juice 6.20 

Purity  oo-efficien t 63,91 

These  beets  Were  of  a  very  poor  quality  and  unfit  for  sugar-making 
purposes.  It  is  possible  that  the  plantmg  of  the  beets  was  too  late 
and  that  they  hsJd  not  time  to  ripen. 
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From  lT*a  Ford,. Hastings,  Nebr.,  of  two  samples  of  sugar  beets 
whicli  ^were  analyzed  with  the  following  results : 

No.  1,  l&belle<l  A.  F.  Powers ;  soil,  black  sandy  loam. 

No.  2y  l&1>ellecl  Lisdn's  Imperial,  grown  by  Fred  Johnson;  beets  grown  all  in  one 
row ;  the  Lajrgest  one  weighed  6  pounds;  planted  April  23, 1889;  harvested  October 
17, 188^;  aoily  l>lack  sandy  loam. 


In  the  Juice. 

No.l. 

No.  2. 

Total  aoUdB. 

Percent. 

14.02 

9.26 

66.90 

Percent. 

13.77 

9.75 

70.80 

Sucrose 

Parity  oo-ef&cient 

Prom  GxLstav  Onken,  Chapin,  111.,  four  samples  of  beets,  which  on 
being  anatlyzed  gave  the  following  results : 


No.  1,  sbc  beets,  raised  by  J.  B.  Kinnet,  Chapin,  111.,  on  black  prairie  land  ;  all 
beets  gro'wn  in  one  row  ;  plants  at  the  distance  of  about  1  foot ;  no  fertilizer  used. 

No.  2y  se^en  beets,  raised  by  B.  H.  Merrill,  Chapin,  111. ;  beets  were  raised  in  Scott 
County  on  barren  timber  land ;  no  fertilizer  used ;  plants  all  grown  in  one  row,  at 
a  distance  of  about  1  foot  apart. 

No.  3,  etx.  beets,  grown  by  Gustav  Onken;  planted  the  latter  part  of  April,  13 
Inches  ax>art  each  way;  the  beets  were  finally  thinned  until  there  were  sixteen  phmts 
to  the  sqixare  yard;  soil,  black;  no  fertilizer  was  used;  crop  hoed  four  times. 

No.  5,  four  beets,  grown  by  Frank  Bumham,  on  black  soil;  row  12  inches  apart; 
no  fertilizer  used.  There  were  about  twelve  plants  on  a  square  yard;  the  ground 
had  been  manured  in  1888  in  the  spring,  but  not  since  then. 


In  the  juice. 

No.  1. 

No.  8. 

No.  8. 

No.  4. 

Total  lollda 

Sucrose 

Per  cent. 

12.17 

8.40 

69.02 

Per  cent. 

14.02 

9.60 

67.76 

Per  cent. 

7.62 

4.05 

58.14 

Per  cent. 

11. 8§ 

7.10 

63.72 

Purity  co-efficient 

Tliese  beets  are  all  of  very  poor  quality,  and  not  suitable  for  sugar 
making  purposes. 

From  Marry  F.  Downs,  Lincoln,  Nebr.,  three  samples  of  sugar 
beets,  nximbered  36, 34,  and  40^  which  were  analyzed  with  the  follow- 
ing results : 

No.  86,  grown  by  Bollin  Orcutt,  Harmony,  Nebr.;  variety,  Vilraorin;  planted 
May  18,  1889;  sandy  loam  soil;  cultivated  by  the  hoe;  harvested  October  10, 1889. 

No.  84,  grown  by  D.  Windhusen,  Pender,  Nebr.;  variety,  Vilmorin;  planted  May 
15,  1889;  soil,  black  loam;  cultivation  same  as  for  com;  harvested  October  14, 1889. 

No.  40,  grown  by  A.  S.  Darling,  Alliance,  Nebr.;  variety,  Lane's  Imperial;  planted 
May  27,  1889;  soil,  black  sandy  loam;  cultivation,  plowing  and  hoeing;  haurvested 
October  21,  1889. 

Analytical  data. 


• 

In  the  juice. 

No.  86. 

No.  84. 

No.  40. 

Totalsollds 

Sucrose 

Per  cent. 
16.02 
12.50 
73.02 

Percent. 

14.87 

9.00 

62.63 

Per  cent. 
17.60 
12.80 
69.86 

Purity  co-efflclent 
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From  W.  C.  Buderus,  Sturgis,  S.  Dak.,  four  samples  of  sugar 
analyzed  with  the  following  results: 


beets, 


No.  1  marked  Alkali  White. 
No.  2  marked  Sturgis  White. 
No.  8  marked  Alkali  Red. 
No.  4  marked  Bear  Butte  White. 


Analytical  data. 


. 

In  the  juice. 

No.  1. 

No.  2. 

No.  8. 

No.  4. 

Total  BolidB. .,.,,...,, 

Per  cent. 
16.30 
10.76 
66.86 

Per  cent. 

14.8? 

8.50 

67.  IB 

Per  cent. 
19.87 
13.66 
69.96 

Per  C€nt» 
22.25 
17.00 
76.40 

Sucrose 

Purity  co-efficient 

From  the  above  analyses  it  is  seen  that  Nos.  3  and  4  show  beets 
having  a  very  high  content  of  sucrose,  especially  the  latter,  and 
capable  of  yielding  a  satisfactory  amount  of  sugar  if  manufactured. 
The  purity  co-efficient  of  the  samples  is  somewhat  low,  but  this  is 
doubtless  due  to  the  fact  of  the  ground  on  which  they  were  raised 
being  fresh. 

From  Ira  Ford,  Hastings,  Nebr.,  three  samples  of  beets,  analyzed 
with  the  following  results: 

No.  1,  grown  by  Fred.  Bates;  light  loam  soil;  variety,  Lane^s  ImperiaL 

No.  2,  grown  by  Fred.  Rinker ;  soil,  black  sandy  loam,  an  old  clov^  pasture  plowed 

in  1888;  no  manure;  variety,  Lane's  Imperial;  planted  May  10;  harvested  October25, 

1889. 
No.  8,  grown  by  Fred.  Bates;  light  loam  soil;  variety,  Vilmorin, 

Analytical  data. 


« 

In  the  juloe. 

No.  1. 

No.  2. 

No.  8. 

Total  aoUds 

Percent. 
8.00 
6.00 
67.41 

Percent. 
17.07 
12.50 
73.22 

Percent. 
14.90 
10.20 
71,80 

Sucrose .' 

Purity 

From  the  above  analysis  it  is  seen  that  No.  2  contains  a  sufficient 
amount  of  sugar  to  make  it  valuable  for  manufacturing  purposes. 
The  other  two  fall  below  the  standard,  and  No.  1  especially^  would  be 
worthless  for  sugar-making.  With  such  beets  as  No.  2  a  yield  of  150 
pounds  of  sugar  per  ton  could  be  reasonably  expected. 

From  John  Jenkins,  Lincoln,  Nebr. ,  twelve  samples  of  beets,  which 
were  examined  with  the  following  results  : 

No.  25,  grown  by  Henry  Nagle,  Chicago,  Nebr. ;  variety.  Lane's  Imperial ;  planted 
May  13 ;  harvested  Octolier  10  ;  soil,  black  sandy  loam. 

No.  27,  grown  by  L.  A.  Gannon,  Lodge  Pole,  Nebr.;  variety,  Vihnorin  ;  planted 
April  27  ;  harvested  October  23  ;  soil,  dark  sandy  loam. 

No.  85,  grown  by  John  Gabriel,  Cedar  Bluffs,  Nebr.;  variety,  Vilmorin ;  planted 
May  25 ;  harvested  Octol)er  10 ;  soil,  black  rich  loam. 

No.  38,  grown  by  E.  E.  Adams,  Mentorville,  Nebr.;  variety,  Vilmorin  ;  planted 
May  15 ;  harvested  October  \Q  ;  soil,  light  sandy  loam. 

No.  39,  grown  by  George  M.  Beor,  Orleans,  Nebr.;  variety,  Vilmorin;  planted 
May  81;  harvested  October  18;  boU,  bottom  land. 
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No.   41,    gro'WTi  by  William  Tweed,  Bassett,  Nebr.;  variety,  Vilmorin;  planted 
Hay  25;  iia.r^ested  October  3;  soil,  sandy  loam. 

No.  43,  gro^'VTi  by  R  L.  Grosvenor,  Hoskins,  Nebr.;  variety,  Vilmorin;  planted 
May  25;  li&rvested  September  26;  soil,  sandv  loam. 

No.  46,  gro'wn  by  Edward  Amgld,  Odell,  Nebr.;  variety,  Vilmorin;  planted  May 
15;  harvested.  October  26;  soil,  sandy  loam. 

No.  47,  gro^wn  by  Joseph  B.  Mourer,  Aurora,  Nebr.;  variety,  Vilmorin;  planted 
June  1;  bar^ested  October  81;  soil,  light. 

No.  49,  gro^m  by  G.  W.  Alexander,  Milligan,  Nebr.;  variety,  Vilmorin;  planted 
June  1;  b&rveated  October  25;  soil,  common  prairie. 

No.  51,  igrowii  by  Joseph  Lamb,  Hubbell,  Nebr.;  variety,  Vilmorin;  planted  May 
28;  harv€9sted  I^ovember  4;  soil,  black  loam. 

No.  48,  gro-wTi  by  John  Darr,  Scottsville,  Nebr,;  variety,  Lane's  Imperial;  planted 
May  28;  barvestea  October  15;  soil,  sandy  loam. 

Analytical  data. 


[ 

In  the  juice. 

No.  25. 

No.  87. 

No.  85. 

No.  88. 

No.  89. 

No.  41. 

1 

rotal  solids. 

Rnorci^T T-,- 

Per  cent. 

14.00 

9.86 

66.78 

Per  cent. 
15.67 
10.46 
67.11 

Per  cent. 
18.20 
18.50 
74.17 

Per  cent. 
25.80 
22.80 
86.48 

Per  cent. 
18.86 
18.50 
73.66 

Percent. 
12.82 
10.10 
78.77 

Purity 

In  the  juice. 

No.  43. 

No.  46. 

No.  47. 

No.  49. 

No.  51. 

No.  48. 

Total  BolidB 

Percent. 

13.07 

9.CX) 

66.85 

Per  cent. 

10.85 

6.50 

62.99 

Per  cent. 
16.30 
13.60 
88.88 

Per  cent. 
14. 5S 
10.65 
74.78 

Per  cent. 

6.92 

8.65 

51.14 

Percent. 
15.87 
11.40 
74.16 

Sucrose 

Purity 

From  the  above  analyses  it  is  seen  that  we  have  in  these  beets  one 
remarkable  sample.  No.  38,  which  shows  the  highest  content  of  sugar 
in  the  qnice  of  any  beet  heretofore  analyzed  m  the  United  States, 
In  addition  to  this  there  are  other  excellent  samples,  namely:  No. 
35,  No.  39,  and  47,  all  of  which  would  yield  large  quantities  or  sugar 
when  properly  manufactured.  The  otner  samples  as  indicated  by 
the  analyses  are  practically  worthless  for  sugar-making  purposes. 

From  John  Jenkins,  Lincoln,  Nebr.,  two  samples  of  sugar  beets, 
which,  on  being  analyzed,  gave  the  following  results: 

No.  31,  grown  by  B.  Thompson,  Swanton,  Nebr.;  variety,  Lane's  Imperial; 
planted  last  of  May;  harvested  October  1;  soil,  black  loam. 

No.  53,  grown  by  Wellfleet  Land  and  Improvement  Company,  Wellfleet,  Nebr,; 
variety y  Vilmorin;  planted  June  1;  harvested  November  9;  soil,  sandy  loam. 

Analytical  data. 


In  the  juice. 

No.  81. 

No.  58. 

Total  solids 

Percent. 

14.e55 
10.40 
70.98 

Per  cent. 
20.27 
17.05 
84.11 

Sucrose 

Purity 

,Wi 
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No.  63,  as  indicated  by  the  above  analyses,  is  a  beet  of  very  supe- 
rior quality,  and  if  a  crop  of  the  same  kind  could  be  grown  and 
manufactured  by  the  best  methods,  it  woidd  yield  not  less  than  250 
pounds  of  sugar  per  ton  of  beets. 

No.  31  is  of  rather  inferior  quality  anii  would  not  yield  over  130 
or  140  pounds  of  sugar  per  ton. 

From  the  annotations  accompanying  the  analvses  it  is  easy  to  dis- 
criminate between  the  good  and  bad  varieties  wnich  have  oeen  re- 
ceived. The  general  result  of  the  work  leaves  little  doubt  of  the 
fact  that  there  are  manv  parts  of  the  United  States  peculiarly  sxdta- 
ble  to  the  production  of  a  sugar  beet  containing  a  large  percentage 
of  sacchanne  matter. 

CULTIVATION  OF  SUGAR  BEETS. 

For  the  benefit  of  many  interested  parties  I  will  give  here  a  short 
description  of  the  methoa  of  raising  sugar  beets,  together  with  the 
method  of  manufacture  of  sugar  therefrom,  and  will  refer  those  who 
are  more  particularly  interested  in  the  matter  to  a  bulletin  which  is 
now  in  course  of  preparation  and  will  be  issued  shortly  by  the  De- 
partment devoted  to  the  production  of  sugar  from  the  sugar  beet. 
Copies  of  this  bulletin  when  published  can  be  had  by  addressing  a 
request  to  that  effect  to  the  Secretary  of  Agriculture. 

Many  varieties  of  beets  are  grown  for  the  production  of  sugar,  but 
these  are  all  nearly  related  botanically,  and  the  variations  are  based 
largely  upon  slight  differences  in  the  shape  or  color  of  the  plant. 
The  botanical  name  of  the  sugar  beet  is  the  Beta  cida  or  the  Beta 
vulgaris,  and  different  varieties  which  are  now  under  cultivation 
have  been  developed  from  the  original  form  by  careful  culture  and 
selection.  The  different  varieties  of  beets,  as  named  in  commerce, 
as  has  already  been  indicated,  are  determined  by  differences  in  size, 
color,  and  peculiarities  of  the  leaves  as  well  as  in  the  differences  in  the 
size  and  color  of  the  roots  themselves.  Some  beets  have  their  leaves 
standing  upright,  whUe  others  have  them  spread  out  over  the  soil : 
some  leaves  are  smooth  and  others  wrinkled;  some  are  bright  and 
others  dark-green  while  the  stems  of  the  leaves  are  also  of  different 
colors.  The  roots  are  spindle-shaped,  growing  more  or  less  towards 
spherical.  The  growing  beet  remains  either  entirely  in  the  earth  or 
is  raised  to  a  greater  or  less  extent  above  the  surface  of  the  soil.  The 
best  beets  for  sugar-making  purposes  should  have  the  following 
characteristics  : 

(1)  The  beet  should  be  regularly  spindle-formed  to  pear-shaped, 
wilh  a  simple  and  gradually  tapering  point  and  with  as  few  as  possi- 
ble adhering  rootlets  to  the  sides. 

(2)  It  should  have  a  mean  weight  of  from  1  to  li  pounds.  Smaller 
beets  give  too  small  a  harvest  and  larger  have  generally  a  juice  poorer 
in  sugar. 

(3)  The  interior  of  the  beet  should  be  white,  hard,  and  firm.  The 
beet  should  be  a  variety  which  grows  as  little  as  possible  above  the 
surface  of  the  soil  and  should  have  a  large  number  of  leaves. 

In  Germany  the  chief  varieties  grown  are  the  White^  Silesian, 
which  is  the  most  widely  distributed  and  the  highest  priced:  it  is 
somewhat  pear-shaped  with  broad  leaves  standing  straight  ana  with 
bright  green  stems.  It  has  many  subvarieties,  amonc  wnich  the  one 
with  small  crumpled  leaves  is  the  most  highly  prizea. 

The  Quedlinburger  is  more  slender,  that  is,  more  spindle-shaped. 
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with  rose-colored  head  and  reddish,  leaf -stems.  It  is  better  adapted 
for  tlie  lieavy  and  richly  manured  soils,  where  tlio  beets  are  grown 
closely  to^etner,  while  the  Silesian  is  better  adapted  for  poorer  and 
sandier  soils  where  the  beets  are  grown  wider  apart. 

The  Imperial  beet  is  slender,  somewhat  pear-shaped,  with  a  white 
fine  interior :  the  head  small  and  growing  entirely  oeneath  the  soil, 
witii  leaves  oright  green,  and  upright  and  strongly  wrinkled. 

In  France  the  beet  known  as  the  Vilmorin  is  tne  one  which  is  most 
largely  cxiltiYated. 

BOIU 

Any  good  soil  is  suitable  for  the  growth  of  the  su^r  beet,  but  a 
sandy  loam  is  perhaps  best  adapted  for  that  puri)ose.  The  soil  should 
be  deeply  plowed  and  thoroughly  pulverized  so  as  to  allow  the  down- 
ward growth  of  the  beet.  Evidently  a  soil  which  is  pidverized  only 
to  the  depth  of  a  few  inches  will  not  allow  the  tapering  root  of  the 
beet  to  sink  to  a  sufficient  depth,  and  the  result  will  be  that  the  head 
of  the  beet  will  grow  above  the  soil,  thus  exposing  it  to  the  dangers 
both  of  hot  suns  and  early  frosts. 


CUMATS. 

• 


For  the  production  of  the  best  class  of  sugar  beets  a  cool  summer 

is  necessary.     The  effect  of  the  hot  suns  of  a  warm  summer  climate 

is  to  soften  the  head  of  the  beet  even  when  it  is  carefully  covered  by 

the  soil,  thus  rendering  the  storage  of  sugar  in  this  part  of  the  beet 

impossible.    In  the  harvesting  or  such  beets  a  large  part  of  the  top 

of  the  beet  must  be  cut  off  in  order  to  secure  the  remainder  of  a 

proper  saccharine  strength.    Beets,  however,  grow  very  well  on  high 

plateaus,  even  in  the  southern  climates,  as  in  the  neighborhood  of 

Granada,  Spain.    During  the  past  season  beets  wore  very  success- 

fnlly  grown  at  Medicine  Lodge,  Kans.,  but  the  season  was  an  ex- 

ceptionallv  favorable  one  for  the  growth  of  beets,  there  being  an 

absence  of  the  hot  winds  which  are  so  apt  to  prevail  in  that  region 

during  the  months  of  July  and  August.    The  beets  which  were  grown 

in  that  locality  during  the  past  season  do  not  compare  favorably  with 

those  grown  in  France  and  Qennany,  although  the  yield  of  sugar  was 

satisfactory  considering  all  the  adverse  circumstances. 

As  pointed  out  in  Bulletin  No.  5  of  this  division,  the  coast  valleys 
of  California  are  peculiarly  suitable  to  the  growth  of  the  sugar  beet, 
and  later  experiments  have  shown  that  many  parts  of  Nebraska  and 
Dakota  also  produce  sugar  beets  of  satisfactory  saccharine  strength. 
It  is  probable  that  the  sugar  beet  area  of  this  country  will  be  found 
along  the  Pacific  coast,  on  the  high  plateaus  of  Utah  and  Colorado, 
in  certain  parts  of  Nebraska  and  Dakota,  in  Southern  Iowa,  Minne- 
sota, and  Wisconsin,  and  in  Northern  Indiana,  Ohio,  and  New  York. 
Several  years  of  experimenting  will  determine  in  what  particular 
part  of  tnese  localities  the  best  soil  and  climate  for  the  production  of 
the  sugar  beet  are  to  be  found. 

CULTIVATION. 

The  cultivation  of  the  sugar  beet  is  a  matter  of  especial  importanX^e. 
The  farmer  who  expects  to  grow  a  beet  rich  in  sugar  by  simply  plant- 
ing the  seed  and  plowing  it  a  few  times  will  be  doomecl  to  disappoint- 
ment. The  cultivation  of  the  beet  belongs  rather  to  horticulture 
than  to  agriculture.    It  requires  the  frequent  use  of  the  hoe,  careful 
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attention,  and  a  close  snj^ervision,  which  it  is  not  usual  to  give  to  .field 
crops  in  this  country. 

The  number  of  beets  grown  on  a  given  area  will  depend  largely 
upon  the  nature  of  the  soil  and  the  character  of  the  fertilizer  em- 
ployed. In  all  cases  the  beets  should  be  grown  sufficiently  close  to- 
gether to  prevent  any  of  them  reaching  a  maximum  weight  of  more 
than  2  pounds  and  to  produce  an  average  weight  of  about  1^  i)ounds. 
The  number  of  beets  per  square  yard  to  produce  this  result  will  vary 
from  seven  to  fourteen.  The  beets  should  always  be  planted  very 
thick  and  then  thinned  out  when  young  to  the  proper  distance  to 
secure  the  number  of  beets  above  mentioned,  according  to  the  rich- 
ness of  the  soil  and  the  other  conditions  above  noted.  Aside  from 
the  hoeing  and  attention  above  mentioned,  the  cultivation  of  the 
beet  is  carried  on  much  the  same  as  any  other  field  crop;  the  ground 
being  kept  pidverized  and  free  from  weeds  until  well  covered  by  the 
leaves  of  the  growing  plants.  The  soil  should  also  be  thrown  toward 
the  beets  in  sufficient  quantities  to  prevent  them  from  protruding 
above  ground. 

HABVESTINQ. 

The  time  for  harvesting  the  beets  usually  begins  about  the  1st  of 
October.  They  are  to  be  throvm  out  of  tne  soil  by  an  appropriate 
plow,  or  beet  digger  built  much  upon  the  principle  of  an  oroinary 
potato  digger.  The  beets  are  then  to  be  taken  one  by  one  and 
the  leaves  and  a  portion  of  the  top  taken  oflF,  which  varies  in  extent 
with  the  position  which  the  beet  occupied  in  the  soil.  If  the  beet  be 
grown  well  under  ground  only  a  small  portion  will  be  taken  off  with 
9ie  leaves:  if,  however,  it  should  protrude  much  alcove  the  soil  a 
considerable  quantity  must  be  cut  oflf.  The  tops  of  the  beets  contain 
very  little  su^ar  and  a  large  proportion  of  the  total  salts  of  the  whole 
plant,  and  it  is  important  to  secure  a  large  yield  of  sugar  by  remov- 
mg  the  proper  amount  of  the  top  of  the  beet  with  the  leaves. 

After  the  beets  have  thus  been  harvested  and  topped,  they  are  de- 
livered either  directly  to  the  factory  or  else  placed  in  heaps  and  cov- 
ered with  earth  to  protect  them  from  freezing. 

MANUFACTURE  OF  SUGAR  BBBTS. 

It  will  be  only  necessary  here  to  briefly  indicate  the  nature  of  the 
process  employed  in  the  manufacture  of  sugar  from  the  sugar  beet; 
the  details  of  the  process,  together  with  illustrations  of  the  machin- 
ery employed  "will  be  found  in  the  Bulletin  already  mentioned. 

The  oeets  delivered  to  the  factory  are  first  washed  to  remove  all 
adhering  dirt;  they  are  then  weighed  and  carried  by  an  elevator  tb 
the  slicing  machine:  this  cuts  the  beets  into  appropriate  pieces  for  the 
action  of  the  diffusion  liquids;  the  sliced  beets  are  then  carried  by 
appropriate  machinery  to  the  diffusion  battery,  which  resembles  in 
everv  respect  the  battery  used  for  the  extraction  of  sugar  from 
sorgnum  and  sugar  cane.  After  the  extraction  of  the  sugar  the  pulp 
is  dropped  on  to  appropriate  carriers,  then  it  is  taken  to  the^  press, 
which  removes  from  tne  pulp  a  large  quantity  of  the  water!  The 
pressed  pulp  is  then  ready  for  cattle  f ooa,  for  which  purpose  it  has 
considerable  value. 

The  extracted  juice  is  carried  into  large  tanks,  where  it  is  treated 
with  about  2.5  percent,  of  lime;  the  lime  is  afterward  precipitated 
by  blowing  through  the  liquid  a  stream  of  carbonic  acid  derived  from 
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a  lime-kiln  attached  to  the  factory.  When  the  lime  has  all  been 
precipitated,  tlie  material  is  passed  through  a  filter  press,  which  sep- 
arates completely  the  purified  juice  from  all  solid  matters  contained 
therein.  In  order  to  obtain  a  very  pure  juice  this  process  of  separa- 
tion is  repeated,  sometimes  twice.  The  pure  juice  thus  obtained  is 
evaporated  to  the  consistency  of  a  sirup  in  a  vacuum  multiple-effect 
apparatus.  This  sirup  is  then  put  into  a  vacuum  strike-pan  where 
it  IS  crystallized  and  reduced  to  the  proper  degree  of  dryness.  The 
mixed  sugar  and  molasses  from  the  strike-pan  are  carried  to  the  cen- 
trifugal uiachine,  where  the  molasses  is  separated  and  the  sugar  ob- 
tained in  a  dry  state.  The  sugar  thus  obtained  is  what  is  known  as 
raw  sugar  and  is  not  yet  fit  for  domestic  use.  If  pure  sugar  is  de- 
sired, tone-hlack  filters  are  attached  to  the  factory  by  means  of 
which  the  iuice  is  rendered  pure  and  the  sugar  white. 

The  total  cost  of  a  complete  apparatus  for  manufacturing  sugar 
from  sugar  beets  on  a  commercial  scale  will  vary  from  $75,000  to 
$250,000,  according  to  the  size  of  the  factory  and  the  character  of  the 
buildings  and  maciiinery  employed. 

A  sugar  beet  containing  12  per  cent,  of  sugar  will  yield  about  200 
pounds  of  sugar  per  ton.  A  large  quantity  of  sugar  remains  still  in 
the  molasses,  and  this  is  separated  in  various  ways,  either  by  the 
process  of  osmosis,  by  means  of  which  the  soluble  potash  and  other 
salts  in  the  molasses  are  removed,  or  by  treating  the  molasses  with 
strontia  or  lime  and  subsequently  separating  the  sucrates  of  strontia 
and  lime  thus  produced. 

BXPEBIMENTS    IN    THE    PRODUCTION    OP    BEET-SUGAR  AT  MEDICINE 

LODGE,   KANS.  N 

The  Medicine  Lodge  Sugar  Company  conducted  an  interesting 
sugar  experiment  in  the  production  of  beet-sugar,  of  which  the  fol- 
lowing data  are  presented: 

Number  of  acres  planted 4. 7 

ToDB  of  clean  beets  produced 60. 23 

Pounds  of  sugar  made 10, 158 

Gallons  of  molasses  made 880 

Of  the  total  sugar  mentioned  above,  2,800  pounds  were  second 
sng^ars.    The  cultivation  received  by  the  beets  was  as  follows: 

They  were  planted  rather  thick,  and  after  they  had  come  up  they 
were  tninned  out  to  the  proper  distance     The  laborers  had  instruc- 
tions to  throw  the  dirt  up  around  the  beets  after  they  were  well. 
grown.     This  part,  however,  of  the  instructions  was  neglected,  and ' 
the  consequence  was  that  a  portion  of  the  beets  grew  above  ground, 
and  that  part  did  not  contain  any  saccharine  matter,  and  had  to  be      • 
cut  off  with  the  tops,  thereby  causing  a  large  waste.     The  beets  were 
worked  without  many  of  the  appliances  usually  found  at  a  beet-sugar 
factory.     They  were  washed  by  means  of  a  hose,  and  cut  by  the  cane 
shredder.    The  skimmings  and  settlings  were  run  into  the  waste 
ditch,  instead  of  being  utilized.    The  beets  were  fjrown  upon  five 
different  pieces  of  ground,  within  a  radius  of  2  miles  of  the  sugar 
works,  and  all  upon  what  is  called  second  bottom  soil.     None  of  the 
plots  was  irrigated.    The  seeds  were  obtained  in  Germany  by  Mr. 
Hinze,  and  frOm  7  to  8  pounds  were  used  in  planting  one  acre  of 

f  round.    The  beets  were  planted  tlie  1st  of  May,  but  should  have 
een  planted  at  least  two  weeks  earlier. 
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TI16  analytical  data  obtained  in  the  experiments  in  the  manufact- 
ure of  beet-sugar  are  as  follows: 


Date. 

Brlx  cor- 
rected 
tol7.6»C. 

Sucroie. 

Purity. 

iCT-iiAiiRtAd  chlm. ........ 

Not.  14 
15 

1.60 
2.34 

Percent. 
.62 
.82 

88.76 
82.14 

Do 

MMiDS .•«•.... 

1.92 

.78 

85.14 

Fresh  chins 

14 
15 

13.74 
12.09 

9.00 
9.67 

66.50 
71.71 

Do 

Mmuis 

12.91 

9.88 

68.60 

DifFusIoB  jaic6 

14 
15 

10.83 
10.99 

7.89 
7.37 

72.76 
•     67.16 

Do 

MOBXlfl 

10.91 

7.68 

69.96 

daiifled  iulc6 

14 
15 

11.64 
10.65 

7.77 
6.85 

66.58 
69.62 

Do 

Meanfl  

11.14 

7.06 

68.20 

Soml-siniD. 

14 

15 

25.25 
29.82 

18.10 
18.80 

71.61 
64.61 

Do 

M<HU1S 

27.29 

18.46 

68.11 

Mftsseciute 

16 
24 

85.68 
77.71 

49.81 
32.11 
90.90 
99.90 

66.89 
42.60 

Molasses 

Raw  sugar 

No.  16  rebolled  siurar .... 

' 

PRODUCTION  OF  SORQHUM  SUQAR. 

The  Department  of  Agriculture  during  the  past  year  has  carried 
on  extensive  experiments  in  the  production  of  sugar  from  sorghum. 
These  experiments  may  be  divided  into  two  great  classes  :  First, 
culture  experiments,  having  for  theii-  object  the  production  of  new 
varieties  of  cane  and  the  improvement  of  old  varieties  in  sugar  con- 
tent ;  second,  manufacturing  experiments,  including  aid  in  furnish- 
inff  new  machinery  to  factories  and  in  exercising  a  complete  chemi- 
cal control  of  manufacture. 

The  culture  experiments  were  carried  on  at  the  following  stations : 

At  College  Station,  Md.,  two  plots  were  cultivated  in  different 
varieties  of  cane,  one  by  Mr.D.  M.  Nesbit  and  the  other  by  Mai.  H.  E. 
Alvord,  the  director  of  the  Maryland  Agricultural  Experiment  Station. 

Mr.  Nesbit's  plot  contained  5  acres,  and  the  station  plot  10  acres. 
These  plots  were  laid  off  regularly  into  small  parcels,  and  a  great 
many  different  varieties  of  cane  were  planted  thereon.  The  fertil- 
izers employed  had  the  following  composition : 

Description  of  samples. 

No.     1 .Fino  bono. 

No.     2 C/Orn  guano. 

No,    3 Muriated  potash. 

No.    4 Kainite 

No.     5 Amniomte. 

No.    6 Acid  phosphate. 

No.    7 Ammoniated  dissolved  bone. 

No.     8 Ammonium  sulphate. 

No.    9 . .  .Dried  blood. 

No.  10 Thomas  slag.  • 

No.  11 Nitrate  of  soda. 

No.  12 Dissolved  bone-black. 

No.  13 Sulphate  of  potash. 

No.  14 Cotton-seed  null  ash. 
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Analyses, 


No.  1. 


Moisturo 

Total  phosphoric  acid.... 
Soluble  phosphoric  acid.. 
ReTerted  phosphoric  acid . 

K,0 

Axamoiiiii 


P.  et. 

7.44 
SO.  68 


4.59 


No.  2. 


P.  et. 
15.78 
14.68 


2.84 


No.  8. 


P.  ct. 


49.07 


No.  4. 


P.  et. 

9.68 


12.87 


No.  6. 


P  ct. 
8.26 
4.62 


16.12 


No.  6. 


P.  et. 

11.78 

20.80 

11.44 

7.00 


.44 


No.  7. 


P.  ot, 

10.87 

18.60 

6.78 

8.00 


Moisture 

Total  phosphoric  acid . . . . 
Soluble  phosphoric  acid. . 
Bevertisa  phosphoric  acid . 

K,0 

Amxnonia 


No.  8. 


P.  ct. 


24.45 


No.0. 


P  ct. 


14.00 


No.  10. 


P,  et. 

.22 

10.69 


No.  11. 


P.  ct. 


18.06 


No.  12. 


P.  et. 

18.81 

16.42 

16.84 

.74 


.82 


No.  18. 


P.  et. 
12.72 


27.20 


No.  14. 


P  ct. 

5.96 
8.07 


26.46 


The  method  of  apply;ing  the  fertilizers  and  the  quantity  per  acre 
will  be  fully  descrioed  in  bulletin  No.  26,  which  is  now  in  course  of 
preparation  and  will  be  issued  shortly. 

On  account  of  the  extremely  wet  spring,  planting  was  not  com- 
menced on  the  plots  until  late  in  May  and  not  completed  until  late  in 
June.  The  excessive  rains  continued  during  the  entire  season,  mak- 
ing it  almost  impossible  to  cultivate  the  plants,  many  of  whicn  were 
entirely  drowned  out.  The  results  were  extremely  unfavorable,  the 
canes  produced  being  poor  in  sugar,  although  in  some  instances  the 
tonnage  per  acre  was  quite  satisfactory.  The  general  results  of  ^he 
experiments  tend  to  show  that  sorghum  as  a  sugar-producing  plant  is 
a  complete  failure  in  a  wet  season  such  as  was  experienced  here  m  1889. 

The  culture  experiments  at  Sterling  were  conducted  on  a  plot  of 
about  36  acres,  on  which  many  different  varieties  of  cane  were  grown. 
The  season  at  Sterling  was  much  more  favorable  and  the  results  were 
quite  encouraging.  It  was  proved  beyond  doubt  bv  the  process  of 
selection,  commenced  at  Sterling  by  the  Department  last  year,  it  was 
possible  to  distinctly  improve  the  sugar-producing  qualities  of  sor- 
ghum. Cane  grown  from  seed  selectea  last  year  on  account  of  a  high 
sugar  content  showed  a  distinct  improvement  in  its  sugar-producing 
properties,  leading  to  the  expectation  of  an  early  and  permanent  im- 
provement in  the  varieties  from  an  economic  point  of  view.  In  gen- 
eral it  may  be  stated  that  the  production  of  new  varieties  is  not  so 
much  desired  as  the  improvement  by  selection,  proper  cultivation, 
and  fertilization  of  the  varieties  already  known. 

In  regard  to  the  fertilization  it  is  unfortunate  that  the  wet  season 
spoiled  the  experimental  attempts  at  the  Maryland  Station  for  deter- 
mining the  effect  of  different  fertilizers  and  mixed  fertilizers  upon 
the  sugar-producing  quality  of  the  plant.  It  is  to  be  hoped  that  this 
experiment  may  be  continued  incoming  years  in  order  that  this  point 
may  be  definitely  determined. 

At  the  Sterling  Station  no  fertilizers  were  employed,  the  natural 
fertilization  of  the  soil  alone  being  relied  upon  to  produce  the  crop. 
It  must  not,  however,  be  expected  that  sor^um,  as  a  sugar-produc- 
ing plant,  will  have  a  history  different  from  other  plants  grown  for 
that  purpose.    No  matter  how  fertile  the  original  soil  may  be  the 
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time  will  soon  come  in  the  course  of  cultivation  when  artificial  fer- 
tilizers must  be  resorted  to  in  order  to  produce  a  paying  crop.  It  is 
far  better  to  get  a  few  acres  of  heavy  canes  rich  in  sugar  than  many- 
acres  of  light  canes  poor  in  sugar.  When  it  is  considered  that  if  we 
can  produce  a  sugar-producing  plant  which  will  yield  from  150  to 
250  pounds  of  sugar  per  ton  and  a  yield  of  10  to  15  tons  of  plants  per 
acre,  only  a  few  millions  of  acres  or  land  will  be  necessary  to  produce 
the  entire  sugar  supply  of  the  coimtry,  the  importance  of  seed  selec- 
tion and  fertilization  from  an  economic  point  of  view  is  at  once  ren- 
dered prominent.  In  view  of  all  the  data  which  has  been  collected 
by  the  Department  it  is  proper  to  say  that  future  experiment  of  a  pub- 
lic nature  in  the  production  of  sugar  from  sorghum  lies  almost  wholly 
within  the  lines  of  work  above  indicated.  It  has  already  been  dem- 
onstrated that  certain  kinds  of  machinery  are  most  effective  in  the 
production  of  sorghum  suear,  and  the  locality  has  been  pretty  defi- 
nitely pointed  out  in  which  the  plant  grows  most  favorably.  It  re- 
mains, therefore,  for  the  Department  to  pursue  its  investigations  in 
the  improvement  of  the  cane,  in  order  that  the  farmer  may  have 
placed  in  his  possession  the  proper  varieties  of  seed  for  the  produc- 
tion of  a  plant  having  the  maximum  content  of  available  sugar.  If, 
in  addition  to  this,  certain  experiments  are  conducted  looking  to  the 
more  perfect  separation  of  the  sugar  from  the  molasses,  the  Depart- 
ment will  have  done  all  for  the  grower  and  sorghum  sugar  manu- 
facturer that  can  be  reasonably  aemanded.  The  full  details  of  the 
culture  experiments  at  Sterling  will  be  found  in  the  forthcoming 
Bulletin  No.  26. 

MANUFACTURING  EXPERIMENTS. 

This  class  of  experiments  has  been  conducted  by  the  Department 
at  the  following  points: 

Cedar  Falls, Iowa;  Rio  Grande,  K  J.;  MorrisviUe,  Va.;  Kenner, 
La.;  Medicine  Lodge,  Attica,  Conway  Springs,  Liberal,  Arkalon, 
Meade,  Minneola^  ana  Ness  City,  Kans.  In  addition  to  the  above 
^aces  the  machinery  belonging  to  the  Department  at  Fort  Scott, 
feans. ,  has  been  used  by  the  Parkinson  Sugar  Company  at  that  place, 
although  the  Department  has  furnished  no  financial  aid  or  chemical 
control  for  the  work  there. 

The  full  details  of  all  the  above  experiments  will  be  given  in  Bul- 
letin No.  26. 

The  general  results  of  the  manufacturing  work  have  been  disap- 
pointing in  their  nature.  *  So  far  as  the  economical  production  of 
sugar  is  concerned,  it  may  be  said  that  the  experiments  at  Cedar  Falls, 
Rio  Grande,  MorrisviUe,  Kenner,  Liberal,  Meade,  Arkalon,  Minne- 
ola,  and  Ness  Ciij  were  decided  failures.  At  Fort  Scott.  Conway 
Sprihgs,  and*  Attica  an  amount  of  sugar  was  made  whicn  maybe 
roughly  given  at  350,000  pounds  for  eacn  place.  At  Medicine  Lodge 
a  decidedly  larger  amount  of  sugar  was  made,  which,  from  present 
advices,  will  reach  nearly  500,000  pounds.  Returns  from  these  sta- 
tions of  an  economic  nature  have  not  yet  been  received,  so  it  is  im- 
possible to  state  whether  or  not  these  factories  have  been  run  at  a 
profit.  From  information  already  at  hand,  it  would  seem  that  one 
of  them  at  least,  viz.  Medicine  Lodge,  has  produced  sugar,  if  not  at 
a  profit,  certainly  nearly  so.  It  must  not  be  forgotten,  however, 
that  in  all  these  localities  in  Kansas  a  State  bounty  of  2  cents  per 
pound  is  given,  which  it  is  not  expected,  nor  probably  desired,  should 
remain  permanently  in  force,     it  can  not,  therefore,  be  said  with 
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truthfulness  that  the  sugar  industry  is  economically  successful  until 
it  is  rendered  independent  of  this  pro  tempore  aid. 

It  may  be  of  interest  to  give  here  a  few  of  the  general  results  ob- 
tained in  each  of  the  localities  where  manufacturing  experiments 
were  carried  on. 

OEDAB  FALLS. 

.  From  the  reports  made  in  1888  ^by  the  Iowa  Agricultural  Experi- 
ment Station  it  was  thought  by  many  of  the  farmers  of  that  State 
that  sorghum  sugar  could  be  produced  at  a  profit.  This  theory  was 
strongly  contradicted  by  the  facts  previously  set  forth  in  the  publi- 
cations of  the  Department,  which  snow  that  m  a  latitude  as  far  north 
as  Iowa  it  is  hopeless  to  expect  the  establishment  of  a  successful 
sorghum  sugar  industry.  Although  it  is  true  that  certain  early  va- 
rieties of  sorghum  cane  may  be  grown  and  matured  in  the  State,  yet  it 
is  likewise  true  that  early  frosts  and  the  early  advent  of  winter  prevent 
a  manufacturing  season  of  sufficient  length  to  justify  the  expjectatioii 
of  success  in  the  manufacture  of  sugar  from  a  plant  so  capricious  as 
sorghum.  Nevertheless,  in  order  to  satisfy  the  demands  of  the  Iowa 
farmers,  $5,000  was  set  aside  for  conducting  experiments  in  thfe  man- ' 
uf acture  of  sugar,  and  this  money  was  spent  under  the  direction  of 
the  Bozarth  Bros.,  of  Cedar  Falls,  who  have  for  many  years  success- 
fully carried  on  a  sorghum  sirup  factory  at  that  place.  The  proper 
machinery  for  manufacturing  sugar  was  added  to  the  factory  and 
the  attempt  made  to  manufacture  sugar,  but,  as  was  expected  by  the 
Department,  without  success.  Very  little  sugar  was  made,  and  the 
early  close  of  the  season,  due  to  a  short  crop,  prevented  the  continu- 
ation of  experiments  in  this  direction.  The  claim  which  }ias  been 
persistently  made  in  some  quarters,  that  sorghum  can  be  successfully 
grown  in  any  locality  where  maize  will  proauce  a  crop,  is  certainly 
not  warranted  by  the  facts  and  is  calculated  to  mislead  capital  and 
to  excite  hopes  among  agriculturists  which  can  not  be  realized.  I 
deem  it,  therefore,  my  duty  to  speak  plainly  on  this  subject  and  to 
warn  both  farmers  and  capitaUsts  in  regard  to  the  dangers  of  invest- 
ing in  sorghum  sugar  factories  in  high  northern  latitudes. 

BIO  GRAKDK. 

The  experiments  in  the  manufacture  of  sugar  at  Rio  Grande  are 
of  chief  value  on  account  of  the  light  which  they  throw  upon  the 

Sadual  deterioration  of  the  cane  at  that  place.  It  is  a  remarkable 
st  that  although  the  experience  of  years  has  served  to  guide  both 
farmer  and  manufacturer,  nevertheless  the  results  of  the  year's  work 
are  less  hopeful  of  future  success  than  any  of  the  previous  years. 
With  the  exception  of  a  very  small  plot  containing  2.9  acres,  the 
cane  at  Rio  Grande  was  totally  unfit  for  sugar-making.  This  was 
probably  largely  due  to  the  wet  and  cloudy  season,  although  it  but 
confirms  the  results  obtained  in  the  last  few  years  at  that  place.  The 
cause  of  this  deterioration  of  the  sorghum  is  not  well  understood.  It 
can  hardly  be  due  to  admixture  with  broom-corn,  since  no  such  ad- 
mixture is  known  to  have  taken  place.  It  may  be  duo  to  the  fact 
that  the  sorghum  at  Rio  Grande  has  developed  a  tendency  to  the  pro- 
duction of  large  quantities  of  seed  to  the  deterioration  of  the  cane,  as 
ascribed  to  this  cause  by  Mr.  Horton,  my  assistant  at  Rio  Grande. 
It  is  more  probably  due  to  insufficient  heat  and  light.  The  history 
of  the  plot  from  which  the  sugar  was  made  is  as  follows : 
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The  field  has  been  in  sorghum  cane  during  the  seasons  of  1882, 
1883,  1884,  1885,  and  1886,  and  the  present  season.  *  In  1887  and  1888 
clover  was  grown  on  this  plot  and  the  clover  plowed  under.  The 
planting  of  the  plot  was  finished  on  the  15th  of  May.  Some  replant- 
ing was  required,  which  was  finished  on  June  7.  The  fertilizer  em- 
ployed was  "specific  guano"  At  the  rate  of  ISOpoupds  per  acre,  which 
was  put  in  the  hill.  The  cane  was  twice  cultivated  and  the  weeds 
were  pulled  out  thoroughly  in  August.  The  cane  received  no  hoe- 
ing. The  average  percentage  of  sucrose  in  the  juice  from  the  2.d 
acres  was  11.14.  The  amount  of  sugar  made  was  2,900  pounds,  or 
1,000  pounds  to  the  acre.  The  sugar  was  of  a  low  grade,  polarizing 
about  84. 

In  generaWfemay  be  said  that  in  1889,  on  account  of  the  wet  spring, 
the  attempt  was  made  at  Rio  Grande  to  maJsie  up  for  late  plating 
by  the  use  of  forcing  fertilizers.  This  favorable  result  shows  whiS 
may  be  accomplished  when  the  same  conditions  can  obtain  over  the 
whole  plantation  as  were  found  in  the  slnall  plot.  It  is  quitfe  re- 
markable, however,  that  other  parts  of  the  same  field,  which  in  sdl 
respects  had  been  treated  as  the  plot  which  produced  the  sugar,  failed 
to  develop  as  rich  a  cane  and  consequently  the  amount  of  sugar  pro- 
duced from  the  other  parts  of  the  field  was  insignificant  in  quantity. 
On  the  whole  it  must  oe  confessed  that  the  production  of  only  about 
3,000  pounds  of  surar  in  the  whole  season's  work  and  from  200  acres 
of  cane  is  not  at  all  encouraging. 

MOBRISVILLE. 

The  history  of  the  experiments  at  MorrisvUle  is  only  a  repetition 
of  the  di&culties,  so  far  as  field  work  is  concerned,  that  were  encoun- 
tered in  Maryland  and  New  Jersey.  The  season  was  one  of  contin- 
uous rains  and  the  planting  and  cultivation  of  the  crop  was  necessarily 
conducted  in  the  mud.  At  Morrisville  the  rains,  after  a  portion  of 
the  planting  had  been  accomplished,  were  so  heavy  that  over  acres 
of  ground  the  seeds  were  utterly  washed  out  and  the  seeding  had  to 
be  done  again.  The  varieties  planted  were  Early  Orange,  Link's 
Hybrid,  Late  Orange,  White  African,  Early  Amber,  and  Improved 
Orange.  The  planting  commenced  about  the  middle  of  May  and 
was  not  completed  until  the  end  of  June.  By  reason  of  this  late 
planting  by  the  beginning  of  September  the  best  plots  of  cane,  al- 
though nealthy  in  appearance,  were  undergrown  and  uneven.  The 
late  planted  plots,  certain  of  which  were  more  even,  could  only  become 
developed  to  a  sugar-making  value  under  the  influence  of  along  and 
nuld  autumn. 

The  machinery  was  hastily  constructed  and  imperfectly  put  to- 
gether, and  even  had  the  cane  been  suitable  for  sugar-malang  pur- 
poses it  could  not  have  been  profitably  worked.  The  numerous 
analyses  disclosed  an  average  of  sucrose  in  the  juice  of  the  cane  from 
the  151  acres  examined  of  only  7.3  per  cent.  The  averages  of  su- 
crose of  the  different  varieties  were  as  follows: 

Per  cent. 

Early  Amber 5.5 

White  African 9.8 

Early  Orange 7.4 

Late  Orange « 8.4 

Improved  Orange 7.9 

Liiik's  Hybrid " 10.1 
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Of  the  Link's  Hybrid,  which  proved  to  be  the  best  variety  of  cane^ 
only  4i  acres  were  grown,  while  of  the  Early  Amber,  which  prove<l 
to  be  the  poorest,  53  acres  were  cultivated.  The  crops  of  sorghnm 
grown  by  farmers  near  the  factory  gave  much  better  results  than 
the  crop  grown  by,  the  company  itself.  The  average  of  ten  different 
plots  grown  outside  of  the  company's  land  showed  an  average  con- 
tent Of  sucrose  of  9.9  i)er  cent,  in  the  juice  of  the  cane;  this  indicated 
a  crop  which  might  yield  from  60  to  70  pounds  of  sugar  per  ton. 

Although  the  season's  residts  were  unfavorable,  the  fact  that  in 
some  ins&nces  farmers  produced  crops  containing  a  considerable 
percentage  of  sucrose  would  indicate  that  in  Virginia  sorghum 
might,  under  a  careful  cultivation  and  study  of  its  habits,  become  a 
paying  plant  for  sugar-making  purposes.  Unless,  however,  the 
average  of  the  crop  can  be  considerably  improved  there  is  no  early 
expectation  of  the  realization  of  this  hope. 

I 

KENNEB. 

The  experiments  in  the  manufacture  of  sugar  at  Kenner  were  con- 
'ducted  on  a  smaller  scale  than  those  which  have  previously  been 
noted.  They  were  made  at  the  sugar  experiment  station  of  Louis- 
iana by  Dr.  W.  C.  Stubbs,  the  director'  oi  that  station.  Examina- 
tions of  the  canes  were  made  beginning  on  July  30  and  continuing 
until  Au^st  25,  and  a  study  of  the  percentages  of  sucrose  therein 
made  during  those  intervals.  Studies  were  also  made  of  different 
varieties  of  cane  grown  on  the  State  Experiment  Station  at  Baton 
Rouge,  in  some  of  which  large  percentages  of  sucrose  were  found. 
Other  varieties  were  also  grown  on  the  North  Louisiana  Experiment 
Station,  at  Calhoun,  with  a  uniformly  large  percentage  of  sucrose  in 
the  juice  and  a  high  co-efficient  of  purity. 

Sugar-Jiouse  results. — The  diffusion  battery  employed  at  Kenner 
consisted  of  fourteen  cells,  each  with  a  capacity  of  13^  cubic  feet. 
The  clarification  of  the  juice  was  practiced  by  adding  lime  to  the  cell, 
and  this  clarification  was  performed  with  varying  success,  depending 
entirely  upon  the  heat  obtained.  When  clarification  was  not  com- 
pleted in  the  cells  it  was  finished  in  the  clarifiers.  Prom  the  clari- 
tiers  the  juice  was  conducted  to  a  double-effect  vacuum  pan  and  evap- 
orated to  a  sirup;  the  sirup  was  sent  then  to  the  vacuum  strike-pan, 
where  the  concentration  was  completed.  The  manufacture  of  su^ar 
from  sorghum  commenced  on  the  4th  of  September  in  a  trial  with 
Early  Amber.  This  sorghum  was  badly  injured  by  the  cane-borer. 
The  entire  interior  of  the  stalk  was  red,  and  both  the  mill  and  diffu- 
sion iuices  were  intensely  red,  which  color  could  only  be  discharged 
by  filtration  through  bone-black.  No  sugar  was  made  from  this 
first  run,  but  only  sirup.  On  September  5  another  trial  run  was 
made  on  the  Early  Amber  from  the  same  plot.  The  analysis  of  the 
juice  showed  8.3  per  cent,  sucrose  and  4.71  per  cent,  of  glucose. 
Only  sirup  was  made  from  this  run.  On  September  9  another  run 
was  made  with  Early  Orange  grown  from  seed  raised  at  the  station. 
This  cane  was  cut  on  the  4th  of  September,  at  which  time  it  showed 
7.1  per  cent,  sucrose  and  4.70  per  cent,  glucose;  it  was  left  in  the 
yard  in  the  open  air  until  the  9th  of  September  when  the  analysis 
showed  5.6  per  cent,  sucrose  and  6.6  per  cent,  glucose.  This  was 
therefore  deemed  unfit  for  sugar  makmg  and  was  only  boiled  to 
sirup. 

On  September  10,  Early  Orange,  Kansas  Orange,  and  New  Orange 
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were  diffused;  the  juice  was  colored  slightly  red.  An  attempt  was 
made  to  make  sugar  from  this,  but  without  success.  It  was  there- 
fore boiled  to  string  proof ;  placed  in  the  hot  room,  where  it  remained 
for  three  weeks ;  it  was  then  passed  through  the  centrifugal,  where 
it  yielded  62  pounds  of  brown  sugar  per  ton  of  c^ne.  The  average 
percentage  of  sucrose  in  the  juice  from  which  this  sugar  was  maae 
was  9.7,  and  of  glucose  2.85  per  cent.  The  sugar  made  polarized  82.3 
per  cent.  On  September  13  experiments  were  made  with  Link's 
Hybrid,  and  the  yield  was  86  pounds  of  sugar  to  the  ton,  polarizing 
94.7  per  cent,  "fhe  mean  composition  of  the  juice  from  which  this 
sugar  was  made  was  10.1  per  cent,  of  sucrose  and  2.12  per  cent,  of 

flucose.  On  September  22,  further  experiments  were  made  with 
ifferent  varieties  of  cane,  but  all  having  low  percentages  of  sucrose, 
so  that  no  sugar  was  made  from  them.  On  September  24  sorghum 
was  shipped  from  Baton  Rouge  to  Kenner.  Several  of  the  best 
varieties  were  selected  for  this  shipment;  the  cane  was  of  excellent 
quality,  fine  size,  and  in  the  right  stage  of  maturity;  it  was  har- 
vested and  shipped  on  one  day  and  worKed  up  on  the  next;  the  juice 
was  clear,  diffusing  easily,  and  boiling  well.  It  would  not,  however, 
granidate  in  the  strike-pan  without  assistance,  and  accordingly  a 
small  amount  of  crystallized  sugar  was  added  to  the  sirup.  The 
sirup  made  was  dried  with  difficulty,  yielding  119.8  pounds  per  ton. 
The  average  composition  of  the  juice  from  which  this  siigar  was 
made  was  11.3  per  cent,  sucrose  and  2.42  per  cent,  glucose.    The  cane 

frown  in  Madison  Parish  and  shipped  to  the  station  was  worked  on 
eptember  22  and  gave  98  pounds  of  sugar  to  the  ton.  The  average 
composition  of  the  juice  from  this  sample  was  9.25  per  cent,  sucrose 
and  3.57  per  cent,  glucose.  In  regard  to  the  general  character  of 
the  work  i^rof essor  Stubbs  makes  the  following  comments : 

The  sorglium  ^own  at  Kenner  was  of  an  inferior  character;  that  grown  at  each 
Qf  the  other  stations  and  at  Mr.  Maxwell's  very  fine. 

The  soils  of  each  of  these  places  vary  greatly.  At  Kenner  the  soil  is  a  hlack, 
heavy,  tenacious  clay,  hard  to  cultivate  and  harder  still  to  drain,  susceptible  of 
injury  from  either  extreme  of  drought  or  excessive  rain-fall.  Small  seed,  if  not  too 
deeply  planted,  germinate  quickly  m  it.  At  Baton  Rouge  the  brown  loam  of  the 
blun  formation  prevails ;  a  soil  which  withstands  drought  weU,  but  can  not  endure 
excessive  rain-fall.  Small  seed  are  with  difficulty  germinated;  due  to  the  soil  pud- 
dling and  forming  an  impervious  crust  after  every  shower.  It  works  with  ease, 
but  it  is  difficult  to  drain.  At  Calhoun  there  exist  the  sandy  and  loamy  tertiary 
soils,  easily  w^  rked  and  drained;  a  soil  whose  physical  properties  are  good,  and 
which  needs  only  proper  fertilization  t6  make  excellent  crops  in  propitious  seasons. 
At  Mr.  Maxwell's  we  nave  the  typical  alluvial  soil  of  the  Upper  Mississippi  bottoms ; 
a  sandy  soil  easily  worked  and  drained  and  of  great  fertility.  These  four  soils  weU 
represent  all  the  soils  of  the  State,  save  the  red  lands  of  Red  River  bottoms  and  the 
light  prairie  fields  of  southwestern  Louisiana. 

The  seasons  at  each  of  these  places  varied  greatly  during  the  period  of  the  growth 
of  sorghum.  At  Kenner  a  prolonged  drought,  following  a  heavy  rain-fall  of  April 
18,  greatly  injured  the  sorghum,  making  it  small  and  spindling.  When  the  rains 
began  on  last  of  June  it  produced  suckess,  greatly  to  the  detriment  of  the  cane. 
The  oane-borer  {ilso  attacked  the  sorghmn  at  Kenner  and  did  it  considerable  damage. 

The  same  drought  prevailed  at  Baton  Rouge,  but  the  seed  implanted  in  April  did 
not  germinate  until  June,  and  hence  the  young  plants  were  not  stunted  as  at  Ken- . 
ner.     No  worms  or  suckers  interfered. 

At  Calhoun  most  propitious  seasons  prevailed  and  the  canes  were  fair  in  quantity 
and  quality. 

At  Mr,  Maxwell's  fine  seasons  prevailed  in  the  early  growth  of  the  cane,  but  near 
maturity  a  prolonged  droutii  was  encountered,  which  doubtless  injured  the  cane. 

In  reviewmg  the  agricultural  results,  it  may  safely  be  asserted  that  dry,  well- 
drained,  loamy  soils  are  best  adapted  for  sorghum  and  that  showers  at  regular  inter- 
vals favor  a  large  sugar  content  as  well  as  tonnage.  Neither  drouths  nor  excessive 
rain-falls  are  favorable  to  a  full  development  of  this  plant. 


''-J-il 
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tt^^iirrTl  Another  feature  worthy  of  note :  Only  certain  varieties  of  sorghum  have  given 
^^1  Kpod  results  anywhere.  Link's  Hybrid,  originated  by  Mr.  Eplu^im  Link,  of  Green- 
it  Tv-  I  ^^'  Tenn.,  seems  to  have  succeeded  better  on  a  lai-ge  scale  than  any  other  variety. 
.'  1*^  I  ^  the  one  hundred  varieties  tested  this  year  for  the  fii-st  time  only  a  very  few  are 
^'?il  T:  I      worthy  of  further  trial. 

^^3^\|  The  sugar-house  results  were  disappointing.  In  every  instance  difficulty  was 
'*»^l  experienced  in  graining  in  the  pan.  Only  by  the  addition  of  crystallized  sugar  or 
azWrl  ^y  the  withdrawal  for  some  time  of  heat  could  graining  be  started.  Even  at  a  tem- 
perature of  120*  Fahr.,  with  a  vacuum  of  26  to  28  inches,  no  grain  could  be  formed. 
ri^i  I  ^^  ^^^  sorghum  contain  more  dextrine  and  soluble  starches  than  that  raised  in 
^  :'^*^l  Kansas  ?  Or  did  we  diffuse  at  too  high  a  temperatm-e  ?  Our  records  show  tempera- 
^1  i  tares  ranging  from  40**  to  80"  C.  in  our  discharging  tanks,  and  yet  no  preceptible 
^  ^V::  I  difference  in  the  sirups.  Samples  of  all  the  molaisses  have  been  kept  to  further 
IQ^  ^I       study  their  compositions. 

5l?f^  1         ^"^  greatest  difficulty  was  in  purging  our  massecuite ;   a  great  surprise  to  all 
^  '^  After  running  the  centrifugal  some  tune  it  was  found  on  examination  that  a  layer 

of  sugar  adhered  to  the  sieve,  upon  which  rested  a  layer  of  molasses,  and  this  in  turn 

^as  covered  by  a  layer  of  white  foam  giving  the  appearance,  while  the  centrifugal 
'^]cl        ^^  ^  motion,  of  a  beautiful  white  sugar.      After  stopping  the  centrifugal  these 

layers  had  to  be  broken  down  and  mixed  with  a  little  water  and  again  centrifugalled. 

^  this  way  a  good  sugar  was  obtained,  but  only  at  the  expense  of  time,  patience,  and 

considerable  loss  of  sugar. 

CONWAY  SPRINGS. 

Tile  factory  at  Conway  Springs  was  transferred  during  the  early 

part  of  the  year  from  the  original  Conway  Springs  Sugar  Company 

to  tlie  Kansas  Sugar  Company,  which  operated  the  plant  during  the 

^ason  just  past.     The  new  company  undertook  to  improve  the  plant 

and  contracted  with  the  Kilby  Manufacturing  Company,  of  Cleve- 

^and,  for  $30,000  worth  of  new  machinery.    In  addition  to  the  bat- 

l®^y  used  the  first  year  a  second  battery  was  constructed,  so  that  the 

factory  was  operated  with  two  small  batteries  instead  of  one  large 

^^^,  tnus  increasing  the  expense  and  complication  of  the  work.     Tne 

^®^v^  machinery  was  not  tested  until  the  25th  of  August,  and  the  usual 

?^lsi.T  in  the  starting  of  the  machinery  was  experienced.     Warned 

^y    tJie  experience  of  last  year,  the  company  undertook  *to  procure 

^^^^  water  for  the  diffusion  battery  and  for  use  in  the  boilers,  tnrough 

^'^'^inch  pipe  line  laid  to  a  creek  one  mile  away.     Unfortunately  the 

'  inery  which  raised  the  water  from  the  well  had  not  been  put  in 

jer  condition  and  considerable  loss  of  time  was  caused  by  its  f  ail- 

,4^  — ^  to  do  the  work  at  the  commencement  of  the  season.    In  addition 

,^     'this  the  water  supply  was  deficient,  the  water  which  came  in 

.^Jr*"<>ngh  the  pipe  line  not  being  in  sufficient  quantities  to  meet  the 

'^^-^>T)oses  of  the  house. 

Several  weeks  were  lost  on  account  of  this  insufficient  supply,  the 


^^Tk  in  the  meantime  lagging,  so  it  was  necessary  to  run  first  one 
^^^  of  the  house  and  then  wait  until  the  other  had  caught  up.    Fi- 
^lly  a  pond  was  constructed  near  the  mill  and  the  waste  water 


over  again  for  condensing  purposes.    As  a  result  of  aU  these 
^^J^perfections  the  season's  work  was  one  continuous  interruption. 
'^Jl  these  delays  were  caused  by  defects  patent  from  the  beginning, 
^^d  which  past  experience  should  have  induced  the  company  topro- 
^^de  against.    The  greater  portion  of  the  month  of  September  was 
^^nsumed  in  this  way  and  only  about  1,600  tons  of  cane  were  cut, 
^^ough  only  for  one  week's  work  of  the  factory  properly  conducted. 
^    These  troubles  appear  to  have  brought  about  a  general  demoral- 
isation, and  during  the  month  of  October,  although  the  work  was 
^omewnat  more  steady,  there  were  many  delays  caused  by  breaking 
^rags,  elevators,  and  pumps  and  other  accidents,  the  result  of  gross 
^Carelessness;  and  some  perhaps  unavoidable.    The  double  effect 
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caused  some  delay  by  the  tubes  becoming  coated  wjitli  scale,  necessi- 
tating the  removal  of  the  heads  of  the  pans  and  the  scraping  of  the 
tubes. 

The  exhausted  chips  were  removed  from  the  battery  by  means  of 
carts  and  dumped  on  the  adjacent  prairie.  Four  two-horse  carts, 
with  drivers,  and  six  additional  men  were  employed  for  this  work,  a 
daily  expense  of  about  $19 — a  very  much  larger  expense  than  would 
be  necessary  if  proper  arrangements  were  made  for  the  disposal  of 
the  exhausted  chips. 

The  chips  furnished  to  the  diffusion  battery  by  the  cutters  in  the 
early  part  of  the  season  were  very  fine  and  in  excellent  condition  for 
diffusion.  Later  the  knives  became  badly  broken  from  stones  and 
pieces  of  iron  which  found  their  way  to  the  shredders,  and  little  at- 
tention was  paid  to  setting  and  grinding  the  knives  properly;  hence, 
with  a  very  large  dilution  only  a  moderate  extraction  was  secured. 

The  new  battery  gave  better  results  than  the  old.  This  was 
due  partly  to  the  shape  of  the  cells  of  the  new  battery,  narrowing 
toward  the  top  with  a  small  top  door,  but  chiefly  it  was  due  to  the 
larger  juice  pip^es  and  better  circulation  thereby  secured. 

In  general  it  may  be  said  that  the  heavy  machinery  was  entirely 
adequate  and  suitable  for  the  work,  and  that  the  delay  and  trouble 
should  not  bo  charged  to  this,  but  rather  to  carelessness  and  inexperi- 
ence, and  the  breakages  and.  imperfections  in  the  smaller  parts  of 
the  machinery  which  ordinary  care  in  the  preparation  of  the  machin- 
ery  should  have  avoided. 

The  character  of  the  cane  worked, — The  character  of  the  cane 
worked  for  sugar  at  Conway  Springs  was  rather  above  the  average 
for  sorghum.  The  average  composition  of  the  juice  taken  from  sam- 
ples of  the  fresh  chips  as  they  entered  the  batteries  for  the  whole 
season  was  as  follows: 

Percent. 

Sucrose 11.96 

Glucose 1.70 

Total  solids 18.33 

These  figures  show  a  juice  well  suited  for  sugar-making  purposes, 
and  which,  worked  as  closely  as  possible  with  ordinary  appliances, 
ought  to  yield  fully  120  pounds  of  sugar  to  each  ton  of  fresn  chips. 

As  indicated  by  the  analytical  work  in  the  early  part  of  the  season, 
but  little  inversion  of  sucrose  was  noticed  in  the  battery.  Later  this 
inversion  was  greater,  and  it  was  decided  and  deemed  advisable  to 
add  sufficient  lime  to  the  chips  in  the  battery  to  correct  this.  The 
skimmings  and  settlings  were  returned  to  the  battery.  The  clarifi- 
cation of  the  juice  was  aided  by  liming  to  neutrality  or  nearly  so 
and  heating  to  the  boiling  point  in  open  clarifiers.  Some  inversion 
was  noticed  between  the  clarifying  juice  and  semi-sirups.  This  was 
due  chiefly  to  the  manner  in  which  the  juice  was  handled,  which  for 
a  long  time  was  allowed  to  stand  for  the  purpose  of  settling  before 
evaporation.  The  purity  of  the  sirups  was  fair,  and  these  sirups 
were  grained  without  difficulty  in  the  vacuum  strike-pan.  The 
sugar  was  boiled  to  a  very  fine  grain,  and  this  fact,  as  well  as  the  in- 
experience of  the  workmen  and  the  little  attention  paid  to  keeping 
the  hot  room  to  the  proper  temperature,  caused  the  work  with  the 
centrifugals  to  be  slow.  The  sugar  also  was  heavily  washed  and  a 
great  deal  of  the  fine  portion  found  its  way  through  the  screens  of 
the  centrifugal  into  the  molasses.  The  molasses  therefore  was  found 
to  be  very  rich  in  sugar,  corresponding  to  the  small  yield  of  fresh  sugar. 
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Tlie  total  number  of  battery  cells  filled  was  5,723.  The  old  battery 
cells  contained  an  average  of  1,262  pounds  per  cell  and  the  new  bat- 
tery 1,473  pounds,  giving  a  total  of  3,944.8  tons*  of  chips  which  were 
diffused.  The  scale  book  of  the  factory  shows  that  4,696  tons  of 
topped  cane  passed  over  the  scales;  100  tons  of  this  were  unworked, 
some  of  it  having  spoiled  while  on  the  rack  and  the  remainder  being 
left  in  the  shed  when  work  was  stopped.  The  total  number  of  tons 
of  topped  cane  worked  was  4,496.  From  this  cane  were  obtained 
1,360,510  gallons  of  juice  containing  711,801  pounds  of  sugar.  This 
gave  228,800  gallons  of  semi-sirup  containing  647,511  pounds  of  sugar. 
Sixteen  thousand  gallons  of  juice  were  lost  by  souring  and  waste 
containing  8,371  pounds  of  sugar.  The  battery  work  was  interrupted 
and  the  battery  drawn  off  59  times,  causing  the  loss  of  sugar  from  at 
least  CO  tons  of  cane  or  about  6,000  pounds.  The  total  loss  of  sugar 
in  manufacturing  may  be  tabulated  as  follows: 

Loss  of  Bogar  by  inversion Ibe. .    64, 290 

Loss  of  raw  juice do. .      8, 871 

Lo6s  of  sugar  by  drawing  off  of  battery do. .      6, 000 

Total  loss  from  diffusion  to  sirup do. .    78, 661 

Total  fresh  sugar  made  (circa) do..  280,000 

Molasses  made galls. .    68, 035 

Of  this  molasses  8,424  gallons  were  sold  and  thjB  remainder  reboiled 
for  sugar.  The  sugar  contained  in  the  reboiled  molasses,  viz,  58,611 
gallons,  amounted  to  300,845  pounds.  The  quantity  of  sugar  which 
the  reboiling  should  give  under  the  usual  computation  would  be 
156,388  pounds.  Up  to  the  present  time  the  quantity  of  sugar  ob- 
tained per  ton  of  cane  by  reboiling  is  about  30  pounds.  If  the  same 
rate  is  secured  in  the  remaining  portion  of  the  molasses  the  yield  of 
sugar  at  the  factory  during  the  year  will  be  363,570  pounds,  and  of 
molasses  48, 566  gallons.  Based  upon  the  tonnage  of  the  cand  worked 
the  yield  would  be  81.5  pounds  of  sugar  per  ton,  and  10.9  gallons  of 
molasses  per  ton. 

The  amount  of  sugar  left  in  the  chins  was  very  large  considering 
the  dilution,  and  was  due  entirely  to  tne  very  large  chips  furnished 
by  the  macerators  to  the  diffusion  battery. 

^  The  average  percentage  of  fiber  in  the  cane,  as  given  by  the  analy- 
sis of  the  chips,  was  11.49,  which  indicated  the  presence  of  88.51  per 
cent,  of  juice  in  the  cane.  In  the  3,954.8  tons  of  chips  the  amount 
of  juice  was  3,499  tons.    This  juice  contained  an  averac'e  of  11.98 

{)er  cent,  of  sucrose,  or  in  all  838,440  pounds,  which  would  therefore 
eave  in  the  chips  126,639  pounds  of  sucrose,  or  about  32  pounds  of 
sugar  to  the  ton  of  chips. 

If  the  cane  had  been  properly  shredded  this  additional  126,639 
pounds  of  sucrose  would  nave  been  largely  secured  in  the  diffusion 
juice. 

The  company  contracted  with  the  farmers  for  1,800  acres  of  cane; 
of  this  200  acres  were  to  be  Early  Amber  and  the  remainder  Orange. 
The  company  furnished  the  seed,  and  the  greater  part  of  the  cane 
was  planted  on  plowed  land.  The  cane  was  not  planted  until  May, 
and  a  number  of  acres  had  to  be  replanted,  as  the  first  planting  was 
blown  out.  The  season  was  unusually  wet,  the  growth  of  the  cane 
veiy  rank,  and  the  stalks  large,  averaging  14  feet  in  height.  The 
tonnage  was  heavier  than  last  year,  the  Amber  ffiving  11  tons  and  the 
Orange  13  tons  per  acre  when  topped.  Several  hundred  acres  were 
planted  on  very  poor  land  and  did  not  mature;  the  remainder  was 
fairly  even  in  character.    Owing  to  the  late  date  at  which  the  cane 
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was  planted  and  the  wet  season,  it  did  not  mature  nntil  late.  The 
greater  part  of  the  Amber  cane  was  worked  before  it  had  attained  its 
maximum  content  of  sucrose.  The  Orange  cane  wa«  at  its  best,  as 
was  the  case  last  year,  about  the  middle  of  October,  after  a  light 
frost  sufficient  to  kill  the  leaves. 

Last  year  the  richness  of  the  cane  was  attributed  partly  to  the  dry- 
ness of  the  season.  The  present  season  was  one  having  the  largest 
rain-fall  known  in  Kansas,  and  yet  the  average  percentage  of  sucrose 
was  11.98  and  of  glucose  1.78;  the  average  for  1888  being  12.42  and 
2.61  respectively.  This  agreeitient  in  the  content  of  sucrose  is  im- 
portant from  an  agricultural  point  of  view  when  the  opposite  char- 
acters of  the  two  seasons  are.considered.  The  seed  from  last  year's 
crop  had  been  carefully  hand  picked  and  threshed  from  the  richest 
plots  of  Icust  year,  and  from  this  source  the  Medicine  Lodge  and  At- 
tica factories  obtained  most  of  their  seed. 

In  this  connection  it  is  important  to  note  the  results  obtained  from 
Amber  cane.  The  seed  was  selected  from  a  plot  which  last  year 
showed  a  sucrose  content  of  14.09  per  cent,  and  glucose  1.26  per  cent. 
This  year  seed  producing  a  cane  showing  13.10  per  cent,  of  sucrose 
was  planted  on  unplowed  land  and  13.20  per  cent,  on  plowed  land. 
In  all  cases  there  was  a  decrease  in  total  solids  as  compared  with  last 
year  and  there  was  a  corresponding  increase  in  the  purity  of  the 
juice.  It  was  also  noticed,  this  season  as  well  as  last,  tnat  while  the 
Amber  cane  deteriorated  rapidly  if  left  any  length  of  time  after  being 
cut,  the  Orange  cane  after  it  had  attained  its  maximum  content  of 
sucrose  was  fairly  stable.  Several  hard  freezings  did  not  materially 
injure  the  cane,  as  can  be  seen  by  the  analyses  made  during  the  latter 
part  of  the  season. 

The  factory  was  forced  to  stop  cutting  on  the  8th  of  November  for 
reasons  which  will  be  mentioned  further  on. 

About  600  acres  of  cane  of  excellent  quality  were  left  standing  in 
the  field.  About  November  4  there  was  a  light  fall  of  snow,  Dut 
this  did  no  damage  to  the  cane.  The  total  number  of  days  actually 
worked,  counting  22  hours  per  day,  was  45;  that  is,  the  work  should 
have  been  done  in  that  length  of  time  if  the  mill  had  been  run  con- 
tinuously. 

The  expense  for  labor  and  coal  was  enormous  arid  might  have  been 
greatly  reduced'  with  proper  care. 

In  summing  up  the  results  of  this  season's  work,  it  is  but  fair  to 
mention  that  the  expense  for  labor  and  coal  could  scarcely  have  been 
a  cent  more  if  the  mill  had  run  steadily  and  done  four  times  the 
work. 

The  assets  of  the  company  were: 

Machinery  and  plant  of  the  Conway  Springs  Sugar  Company,  including 

water  works,  actual  value |18, 949. 00 

New  machinery  furnished  by  Kilby 80, 600. 00 

Lumber^  labor,  etc. ,  to  put  plant  into  shape  for  season's  work 18, 949. 00 

Total  cost  of  plant 69, 449 .  00 

Expense  account,  including  interest 1, 880. 00 

Expenses  ditring  aeaeon, 

4,596  tons  of  cane,  at  $1.50 6, 894. 00 

Labor,  including  salaries. 9, 100. 00 

Coal  and  oil 3, 500, 00 

Incidentals 869. 00 

Barrels 680.85 

Total 21,048.66 
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Beceipts/ 

280,000  pounds  of  sugar,  at  6  cents $13,800.00 

67,085  gallons  of  molasses,  at  10  cents 6, 703. 50 

20. 503. 50 
State  bounty,  2  cents  per  pound 4, 600.00 


25, 103. 50 
21,043.85 


Profit 4, 059 .  65 

Interest  on  investment  of  54  p^r  cent. 

The  United  States  Government  gave  to  this  companv  $8,000  for 
^he  purchase  of  machinery;  so  that  the  actual  amount  of  money  for 
"which  the  stockholders  were  liable  was  $63,279.  Owing  to  the  fact 
that  these  stockholders  were  not  able  to  meet  the  obligations  for 
their  shares  of  stock  when  payments  were  due  and  lacked  ready  capi- 
tal to  run  the  business,  it  was  necessary  to  stop  work.  When,  how- 
ever, the  product  is  all  sold,  including  the  State  bounty ,  a  small  per- 
centage upon  the  investment  will  be  shown. 

This  poor  result  should  not  be  blamed  upon  the  industry  but  upon 
the  people  who  engaged  in  it  without  financial  resources. 

For  this  reason  again  we  have  gone  into  the  particulars  of  the 
troubles  in  order  to  show  that  it  is  not  the  fault  of  the  business  but 
of  the  way  in  which  it  is  run  that  no  better  results  have  been  secured. 
We  do  not  intend  any  personal  reflection,  but  deem  it  but  fair  in  jus- 
tice to  the  industry  to  state  what  we  have. 

In  1888  we  made  the  statement  that  a  great  success  could  be  secured 
at  Conwav  Springs,  provided  improvements  were  made  in  the  machin- 
ery and  tne  management  was  good. 

Though  good  machinery  was  purchased  from  the  Kilby  Manufact- 
uring Company  it  was  not  all  advantageously  placed,  and  there  was 
lackmg  the  necessary  exi)erience  to  make  the  work  successful 
When  some  man  or  men  with  money  select  a  site  in  the  section  of 
the  State  of  Kansas  near  Conway  Springs,  erect  an  improved  and 
substantial  plant  where  there  is  an  abundant  pure  water  supply,  and 
run  it  on  legitimate  business  principles,  with  the  intention  of  being 
satisfied  witn  a  good  interest  on  the  investment,  then  the  sorghum 
sugar  business  m  Kansas  will  be  profitable  both  for  investor  and 
farmer. 

The  results  of  the  trial  run  made  from  October  27  to  November 
1  were:  639.6  tons  of  cane  worked,  giving  47,944  pounds  of  sugar 
and  9,640  gallons  of  molasses,  or  74.9  pounds  of  sugar  and  15  gallons 
of  molasses  per  ton  of  cane.  From  the  molasses  by  reboilmg  an 
additional  30  pounds  of  sugar  per  ton  and  8  gallons  molasses  were 
obtained,  makmg  per  ton  of  cane  104.9  pounds  sugar  and  8  gallons 
molasses. 

Eocpenses 

639.6  tons  of  cane  at  $1.50 $959.40 

Four  days  labor 618. 20 

Coal 200.00 

Incidentals 25.00 

Barrels 80.00 

Total 1,847.60 
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Beceipis, 

47,944  pounds  of  sugar  at  6  cents $2,876.64 

9.640  gallons  of  molasses  at  10  cents 964. 00 

18,840.64 

Profit 1,993.04 

This  of  course  does  not  take  into  account  interest  on  the  invest- 
ment, but  shows  that  if  a  factory  is  run  steadily  money  must  be  made. 

The  figures  showing  the  respective  percentages  in  tne  material  and 
products  of  this  run  can  be  seen  from  the  table : 

Total  number  of  tons  of  cane  p\irchased 4, 596 

Total  number  of  tons  of  cane  worked 4, 496 

Nimiber  of  tons  of  chips 8,954.8 

Number  pounds  of  sugar  in  chips. 888, 440 

Number  pounds  of  sugar  obtained  in  diffusion  juice 711, 801 

Number  pounds  left  in  chips  and  lost  by  inversion 126, 689 

Number  pounds  of  sugar  in  semi-sirup 647, 511 

Number  poimds  of  sugar  in  juice  lost 8, 871 

Number  poimds  of  sugar  lost,  attributable  to  inversion 64, 290 

Number  poimds  of  sugar  obtained  firsts 280,000 

Niunber  pounds  of  sugar  in  molasses,  less  molasses  sold. . .  < 800, 845 

Available  sugar  in  the  molasses 166, 888 

Pounds  of  sugar  in  the  molasses  sold 48,226 


ATTICA. 


The  character  of  the  cane  worked  for  sugar  at  Attica  during  the 
season  can  best  be  judged  by  the  summary  of  the  analyses  taken  in 
monthly  periods  during  the  course  of  manufacture.  For  August  and 
September  the  mean  composition  of  the  juice  of  the  cane  sampled 
at  the  battery  was  as  follows  : 


In  the  juice. 

Sucrose per  cent. 

Glucose do. . . 

Total  solids do. . . 

Juice  in  the  cane do. . . 

Cane  received i* tons. 

Total  sugar  in  the  cane pounds. 

Total  glocuse  in  the  cane do. . . 

Total  available  sugar 1 . .  .do. . . 

S\igar  per  ton  of  cane do. . . 

The  data  for  the  month  of  October  are  as  follows : 


9.05 

2.29 

15.96 

88.70 

2,197.2 

821,942.00 

75, 850. 00 

208, 167. 00 

176.20 


In  tlie  juice. 


Sucrose T per  cent. 

Qlucose do. . . 

Total  solids do. . . 

Juice  in  cane do. . . 

Cane  received tons. 

Total  sugar  in  the  cane pounds. 

Sugar  per  ton  of  cane .do. . . 

Total  glucose  in  cane .do. . . 

For  November : 

In  the  juice. 

Sucrose per  cent. 

Glucose do. . . 

Total  solids do. . . 

Juice  in  cane do. . . 

Cane  received tons. 

Total  su^ar  in  cane pounds. 

Glucose  m  cane do. . . 

Sugar  available do. . . 

Total  sugar  per  ton  of  cane do. . . 


12.69 

1.51 

17.72 

88.70 

1,914.00 

426,552.00 

281.10 

48,972.00 


12.18 

1.86 

17.41 

88.80 

591.6 

127,847.00 

18,804.00 

106,648.00 

214. 10 
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Summary  for  the  whole  season,    . 


Clean  cane  received tonB. 

Field  cane  received do  . . 

L068  in  cleaning  cane per  cent. 

Average  per  cent,  of  juice  in  cane .do. . . 

Total  sugar  in  cane pounds. 

Total  glucose  in  cane do. . . 

Sugar  per  ton  of  clme , do. . . 


4, 703. 8 

7,184.00 

84.58 

88.80 

875,841.00 

188, 626. 00 

186.20 


In  regard  to  the  working  of  the  battery  and  the  degree  of  extrac- 
tion obtained,  the  following  data  may  be  cited : 
For  August  and  September  : 

Hean  sucrose  in  exhausted  chips percent..  .68 

Dilution do 80.80 

Extraction do^. . .  89. 80 

lioss  (tf  sugar  per  ton pounds. .  17. 20 

For  October : 

Mean  sucrose  in  exhausted  chips per  cent. .  1. 59 

Dilution do 84.00 

Elxtraction do. . . .  85. 70 

Loss  of  sugar  per  ton pounds..  81.50 

For  November : 

Mean  sucrose  in  exhausted  chips per  cent. .  1. 46 

Dilution do 86.10 

Extraction do 86.40 

Loss  of  sugar  per  ton pounds. . .  29. 10 

For  the  season : 

Mean  sucrose  in  exhausted  chips percent..  1.22 

Mean  dilution do. ...  81. 50 

Mean  extraction do. ...  87. 80 

Mean  loss  of  sugar  per  ton pounds. .  25. 00 

In  regard  to  the  inversion  which  took  place  during  the  process  of 
manufacture  the  following  data  may  be  cited : 
For  August  and  September : 

Total  inversion pounds . .      9 ,  096 .  00 

Inversion  per  ton  of  cane do. ...  8. 10 

Sucrose  in  fresh  chips  in^ierted per  cent. .  2. 80 

For  October : 

Total  sugar  inverted pounds. .      8, 626. 00 

Inversion  per  ton  of  cane do. ...  2. 10 

Sucrose  in  fresh  chips  inverted per  cent. .  •  85 

'  For  November:  

Total  inversion  of  sugar pounds. .      1,619.00 

Inversion  per  ton  of  chips do. ...  2. 80 

Sucrose  in  fresh  chips  inverted per  cent. .  1.27 

Means  for  the  season : 

Total  inversion  of  sugar pounds. .    14, 841. 00 

Sucrose  in  fresh  chips  inverted per  cent. .  1. 64 

From  the  records  of  the  company  as  received  on  the  16th  of  Decem- 
ber, the  total  cost  of  fuel,  exclusive  of  the  seed  burned  for  fuel  and  the 
fuel  used  in  working  second  sugars,  was  $2,791.32;  total  cost  of  labor, 
exclusive  of  construction  and  laHior  used  in  boiling  seconds,  $9,987.58; 
the  total  product  of  first  sugar,  262,038  pounds. 

Estimating  the  yield  of  seconds  at  30  pounds  per  ton,  which  is, 
considering  the  richness  of  the  molasses,  a  moderate  estimate,  the 
quantity  or  second  sugars  obtained  at  this  factory  would  be  141,060 
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pounds.  Adding  this  to  the  product  of  first  sugars,  viz,  262,038 
pounds,  the  total  yield  of  sugar  would  be  403,098  pounds.  The  vield 
per  ton  of  clean  cane  on  this  estimate  would  be  85.3  pounds,  ani  the 
yield  per  ton  of  field  cane,  including  the  seed  Jieads,  would  be  56.4 
pounds. 

The  tisual  difficulties  and  delays  in  manufacturing  sorghum  sugar 
were  experienced  by  this  company,  including,  at  the  beginntag, 
scarcity  of  water  ana  other  minor  delays  due  to  deficient  working  of 
different  parts  of  the  machinery.     The  average  number  of  tons  of 
field  cane  worked  per  day  was  only  97,  whereas  before  the  opening 
of  thciseason  it  ^as  supposed  that  the  factory  had  a  capacity  of  ^50 
tons  per  day.     This  failure  of  the  factory  to  work  up  to  its  capa<ji'fcy 
was  one  of  the  chief  causes  of  the  financial  troubles  into  which  tl^® 
ooiQpanv  fell.     On  account  of  these  financial  troubles,  on  the  1^"^ 
of  OctoDer  the  Kansas  State  Sugar  Company,  at  Attica,  passed  ia-'^ 
the  hands  of  a  receiver. 

When  the  richness  of  the  cane  worked  is  considered  we  must  justly 
cljarge  the  failure  of  the  company  to  secure*  a  profit  on  their  ^^^^\ 
to  the  mechanical  difficulties  encountered  in  tne  manuf  actm'e  at:^'. 


the  losses  experienced  due  to  deficient  machinery  and  the  inexpe^ 
ence  of  the  workmen.  In  no  other  way  can  we  satisfactorily  explar 
the  small  yield  of  sugar  per  ton  on  cane  of  such  uniform  ricj 
and  ffood  quality  as  was  grown  at  Attica  during  the  past  seasoi^^^ 
At  the  time  of  closing  the  factory,  the  12th  of  November,  a  larg*^ 
quantity  of  cane  still  remained  in  the  field  and  of  good  quality  fo 
sugar-making  purposes.  This  cane  was  of  course  lost,  and  thi 
stoppage  of  tne  factory  was  due  solely  to  the  financial  difficulties  03 
carrying  the  work  further,  although  the  cane  was  commencing  tc^ 
deteriorate.  With  anvthing  like  a  fair  working  of  the  house,  the^^ 
whole  of  the  crop  should  have  been  worked  up  by  the  1st  of  Novem^^ 
ber,  and  the  total  amount  of  sugar  made  in  tnis  case  would  greatly^*^ 
have  exceeded  the  amount  obtained. 

It  is  but  fair  to  say  that  had  the  cane  crop  at  Attica  been  worked     ^ 
promjptly,  with  the  proper  machinery  and  at  the  proper  rate  per  day 
and  with  the  economy  which  ought  to  have  been  secured,  the  quantity 
of  sugar  made  would  have  jjrobably  reached  60b,000  pounds  and  the 
season's  work  shown  profit  instead  of  a  deficit. 

Full  details  of  this  work  will  be  found  in  Bulletin  No.  26,  already 
noted. 

MEDIOnrE    I/)DOE. 

The  results  of  the  manufacture  of  sugar  from  sorghum  at  Medicine 
Lodge  were  in  every  respect  the  most  satisfactory  of  those  obtained 
anjnvhere  else  during  the  season.  The  latest  advices,  December  11, 
which  we  have  from  this  place  show  that  about  500,000  pounds  of 
sugar  will  be  made,  including  firsts,  seconds,  and  the  beet  sugar.  In 
all,  the  factory  was  operated  about  fifty  days  and  the  whole  of  the 
sugar  which  was  maae  will  have  been  made  in  this  time  barring  the 
usual  delays  incident  to  the  use  of  new  machinery. 

The  results  of  the  season's  work  in  general  detail  will  be  found  in 
the  following  data : 

The  mean  composition  of  the  luice  entering  the  diffusion  battery, 
as  obtained  from  samples  of  the  fresh  chips  during  the  entire  season, 

was —  Per  cent. 

Sucrose 10. 44 

Glucose 2. 24 

TotalBolidB 16.40 
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The  analytical  data  disclose  a  juice  of  very  even  composition  dur- 
ing the  entire  season,  the  maximum  percentage  of  sucrose  being  13.45 
and  the  minimum  8.27;  the  maximum  percentage  of  glucose  4.62 
and  the  minimum  1.03. 

The  mean  composition  of  the  diffusion  juice  for  the  entire  season 
is  as  follows : 

Percent. 

SucroBe.... 7.18 

Qlucose 1.45 

Total  solids 11.40 

The  mean  composition  of  the  juice  from  the  exhausted  chips  dur- 
ing the  entire  season  is  as  follows : 

Percent. 

Sucrose 1 .  20 

Total  solids 2.09 

This  shows  rather  a  poor  extraction,  since  with  good  shredding  of 
the  cane  and  good  battery  work  the  percentage  of  sucrose  left  in  the 
juice  of  the  chips  ought  not  to  be  above  0.40  per  cent. 

The  mean  extraction  on  the  percentage  of  sugar  in  the  cane  for  the 
season  was  90. 2  per  cent. ,  ana  the  mean  dilution  of  the  juice  30. 58 
per  cent.  The  sucrose  lost  in  the  chips  amounted  to  20.4  pounds  per 
ton  of  the  clean  chips. 

From  the  above  data  much  encouragement  will  be  derived  for  the 
sorghum-sugar  industry.  One  of  the  chief  things  accomplished  by 
the  Medicine  Lodge  Company  was  the  abundant  water  supply  which 
they  secured.  It  was  the  only  one  of  the  factories  operated  under 
the  Department  auspices  in  Kansas  which  had  a  sufficient  supply  of 
water.  In  another  season,  with  the  experience  obtained  during  the 
past  one,  it  is  confidently  believed  that  with  such  a  location  as  that 
at  Medicine  Lodge,  and  with  a  crop  equally  good,  a  handsomeprofit 
can  be  obtained  Doth  for  the  farmers  and  the  manufacturers  in  the 

Sroduction  of  sugar  from  sorghum.  This,  however,  should  not  in- 
uce  every  one  to  believe  that  a  hap-hazard  investment  in  sorghum 
sugar  factories,  without  proper  study  of  the  conditions  ob  the  prob- 
lem, the  character,  and  abundance  of  the  water  supply,  the  nature  of 
the  soil  and  climate,  and  the  necessity  of  expert  supervision,  would 
produce  a  profitable  return.  Success  can  only  be  hoped  for  in  such 
an  industry  when  advantage  is  taken  of  all  f avoraole  conditions, 
when  the  machinery  is  erected  by  skilled  engineers  and  is  fully  ade- 
quate to  the  purpose  required,  and  when  all  the  operations  of  man- 
ufacture are  conducted  with  the  greatest  economy  and  on  the  strictest 
business  principles. 

OPERATIONS  AT  NESS  CITV,  MEADE,  ABKALON,  LIBERAL,  AND  MINNEOLA. 

The  factories  above  mentioned  were  located  in  the  arid  region  of 
Kansas  and,  as  it  appears  to  me,  without  sufficient  consideration  of 
all  the  difficulties  to  oe  encountered.  It  is  certainly  true  that  expe- 
rience has  shown  that  sorghum  is  well  suited  to  a  dry  climate,  but 
there  is  no  assurance  that  it  will  grow  successfully  as  a  sugar-pro- 
ducing plant  in  the  arid  regions.  It  is  true  that  future  experiment 
may  aevelop  the  possibility  of  growing  sorghum  in  the  localities 
mentioned  aoove  and  with  a  sufficient  content  of  sugar  for  practical 
purposes  of  manufacture.    It  however  betrayed  a  strong  oegree  of 
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rashness  to  establish  large  and  exi>ensive  sngar  factories  before  ha»^v- 
ing  thoroughly  tested  the  agricultural  capabilities  of  the  several 
locations  where  these  factories  were  placed. 

Sorghum  has  been  grown  in  the  arid  region  of  Kansas  for  many 
years  as  a  forage  plant,  but  no  attempts  have  ever  been  made  to 
grow  it  for  sugar-making  purposes.  The  agricultural  Iresults  at  all 
the  places  mentioned  above  were  most  disastrous.  The  cane  was 
planted  without  co;nsideration  of  the  needs  of  the  plant,  on  ground 
insufficiently  plowed  and  sometimes  not  plowed  at  all,  and  without 
taking  any  precautions  to  guard  against  the  drought  which  is  certain 
to  prevail  dnring  the  hot  summer  months.- 

On  October  2  it  was  reported  by  our  agent  from  Meade  that  ttie 
country  was  badly  dried!^up  and  the  cane  crop  ruined.    At  Libeir^ 
the  cutting  of  cane  was  stopped  on  the  1st  of  October,  after  a  twel^w© 
days  run  in  which  700  tons  of  cane  were  majQufactured.    A  sm^^ 
quantity  of  sugar  was  made  at  this  place  but  of  course  nothing  '^^ 
a  commercial  way.    It  was  also  reported  that  there  was  a  prospe?  ^^ 
of  trouble  between  the  farmers  and  the  sugar  company.    Tne  sng-^^r 
company  made  a  binding  contract  with  the  farmers  to  take  ^1  th^^^ 
merchantable  cane  and  pay  theni  $1.50  per  ton;  it  was  claimed  trJ^ 
the  farmers  that  the  cane  was  ready  to  work  into  sugar  by  the  20^^^ 
of  August  and  that  had  the  works  been  read^  at  that  time  a  lar| 

Eercentage  of  the  cane  could  have  been  worked  into  sugar  and  won. 
ave  been  merchantable.    On  the  2d  of  October  the  sugar  compai 
was  still  working  at  Arkalon  trying  to  get  a  supply  of  water. 

This  failure  to  locate  a  sugar  factory  where  a  sufficient  supply 
water  can  be  had  seems  somewhat  strange  after  the  publications 
the  Department  last  year  in  regard  to  this  subject.  In  fact  the] 
seems  to  have  been  no  consideration  allowed  to  the  most  importaid^ 
factors  of  the  problem  of  sugar  making  in  the  locations  of  these  s&^^^ 
eral  factories.  At  that  date,  viz,  October  2,  no  work  in  the  manis:^ 
facture  of  sugar  had  been  undertaken  at  Arkalon  and  the  seasor:^ 
passed  without  any  sugar  having  been  made. 

At  Meade  an  attempt  was  made  to  manufacture  sugar  during  th»  ^ 
last  week  in  September,  and  on  the  2d  of  October  they  attempted  to^-^ 
make  a  trial  run  of  twenty-four  hours  in  order  to  manufacture  15<^^ 
tons  of  cane,  since  the  company  agree  in  accepting  the  bonds  votec:^ 
hj  the  people  at  that  place  to  erect  machinery  which  had  a  capacit^i^ 
ot  thisamoxmt.  After,  however,  making  a  run  of  some  hours  the^- 
factory  had  to  shut  down  on  account  of  failure  in  the  water  sup-^ 

Ely,  thus  failing  to  make  the  run  of  the  160  tons  in  the  time  speci—- 
ed. 

The  results  of  the  work  at  Liberal  is  indicated  by  what  has  been^ 
said  above,  the  failure  of  the  cane  crop,  the  failure  to  have  the  factory^ 
ready  in  time,  and  the  failure  to  have  a  sufficient  amount  of  water-^ 
had  it  been  ready,  being  the  lamentable  history.    The  Department^ 
made  an  effort  through  its  publications  to  warn  people  of  the  diffi-  ^ 
culties  attending  the  manufacture  of  sorghum  sugar,  and  yet  they 
seem  to  have  paid  little  attention  to  these  warmngs,  but  listened 
rather  to  the  representations  of  others,  and  were  thus  led  to  the  voting 
of  bonds  for  the  erection  of  factories  in  impossible  places  and  having 
no  hope  of  success. 

What  is  necessary  in  localities  like  Meade,  Liberal,  and  Arkalon 
is  first  a  thorough  study  of  the  agricultural  problems.  It  i^  possible 
that  by  deep  plowing  or  subsoiling  sufficient  moisture  may  be  se- 
cured to  carry  a  sorghum  crop  through  the  dry  season  and  to  mature 
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it  for  sugar-making  pnrpoBBB.  Certainly,  however,  the  methods  of 
agriculture  practicea  during  the  past  season,  of  plajiting  on  imper- 
fectly^ plowed  soil  or  in  soil  not  plowed  at  all,  or  without  any  pre- 
caution to  secure  the  deep  rootmg  of  the  plants,  can  only  end  in 
failure  unless  an  exceptionally  wet  season  could  be  secured. 

At  Minneola  the  Adamson  roasting  process  was  tried,  and  on 
October  6,  when  our  last  report  from  there  was  received,  they  had 
been  running  the  apparatus  about  eight  days,  working  275  tons  of 
cane.  At  that  time  no  attempt  had  been  made  to  make  sugar.  Later 
reports  indicate  that  some  fraud  was  practiced  in  the  sugar  made 
later  in  the  season  by  means  of  which  the  people  were  deceived  in 
regard  to  the  true  capacity  of  the  plant  and  the  character  and  amount 
of  sugar  made.  The  theory  of  the  roastiiig  process  is  first  to  pass 
the  canes  through  a  long  furnace,  in  which  the  leaves  and  sheathes 
thereof  are  burned  off,  leaving  the  canes  cleaned  and  softened  by  the 
heat.  The  canes  are  then  passed  through  an  ordinary  mill  ana  the 
juice  used  for  the  manufacture  of  sugar  in  the  ordinary  way. 
Whether  or  not  this  princinle  can  be  maoe  successful  in  practice  can 
only  be  determined  by  f urtner  trial.  In  case  it  should  be  successful 
there  is  no  reason  why  it  should  not  be  used  preliminary  to  diffusion, 
thus  saving  the  f anninc;  and  cleaning  machmery  now  employed  for 
that  purpose  with  sorgnum.  As  was  the  case  in  the  other  places,  the 
factory  could  work  very  little  of  the  time  on  account  of  a  failure  in 
the  water  supply. 

At  Ness  City  the  story  of  failure  which  is  told  of  the  above  places 
is  to  be  repeaiJed.  The  factory  at  Ness  City  was  run  in  a  desultory 
way  for  about  ten  days  and  several  strikes  of  massecuite  were  made, 
but  not  a  single  pound  of  su^ar  was  secured.  The  cane  was  in  even 
worse  condition  than  at  Minneola,  Meade,  Arkalon,  and  Liberal. 
The  factory  was  closed  up  at  first  and  one  of  the  townships  that  had 
voted  bonus  refused  to  pay  them.  The  factory  was  then  started  up 
again  and  an  attempt  made  to  run  long  enough  to  legally  obtain  the 
bonds.  As  in  the  case  of  the  other  factories,  the  water  supply  was 
very  limited  and  the  factory  could  only  run  a  part  of  the  time  on 
this  account. 

The  unwise  attempts  to  establish  sugar  factories  and  make  sugar 
at  the  localities  mentioned  above  are  to  be  deplored,  not  only  on  ac- 
count of  the  hardships  which  they  impose  upon  the  people,  already 
poor,  who  voted  public  credit  to  the  aid  of  these  factories,  but  espe- 
cially on  account  of  the  depressing  influence  they  will  have  on  fiie 
progress  of  the  sorghum-sugar  industry  already  struggling  under  a 
Duraen  of  disasters  difficult  to  bear.  When  it  is  consicfered  that 
from  the  very  first  the  attempts  which  have  been  made  to  manu- 
facture sugar  from  sorghum  have  been  financially  unsuccessful,  the 
persistency  with  which  the  people  have  tried  to  establish  this  indus- 
try and  the  patience  with  which  they  have  borne  the  disasters  are 
abke  remarkable.     They  show  a  strong  belief  which  pervades  a  great 

givt  of  our  aCTicultural  community  of  the  necessity  of  the  es- 
blishment  of  an  indigenous  sugar  industry,  and  the  sacrifices 
they  are  willing  to  make  in  order  to  secure  this  most  desired  resiUt. 
The  record  of  the  above  disasters  does  not  prove  that  the  sorghum- 
sugar  industry  is  impossible,  but  emphasizes  the  fact  that  the  con- 
servative and  unbiased  conclusions  of  the  Department  of  Agriculture 
are  a  far  safer  guide  for  the  intending  investor  than  the  representa- 
tions of  irresponsible  and  interested  parties. 

AG  89 11 
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PRODUCTION  OF  &UCkAR  FROM  fiUaAR  CANS. 

Although  the  Department  did  not  "have  direct  charge  of  any  work 
in  the  production  oi  suffar  from  the  sugar  cane  in  Louisiana  during 
the  past  year,  nevertheless  three  of  the  chemists  of  the  Department 
were  detailed  to  ^o  to  Louisiana  and  exercise  chemical  control  in 
three  of  the  leadmg  factories  of  the  State.  The  results  of  these  in* 
vestiffations  were  published  in  Bulletins  21,  22,  and  23. 

Bulletin  No.  21  deals  particularly  with  the  report  of  the  experi- 
ments in  the  application  of  diffusion  to  the  manufacture  of  sugar  a;t 
Magnolia.  The  results  of  the  work  thoroughly  demonstrate  the 
practical  manufacturing  value  of  the  process  as  applied  to  sugar 
cane.  In  the  third  run  of  the  sugar-house,  from  December  1  to  8, 
inclusive,  in  which  diffusion  alone  was  worked,  1,079  tons  of  cane 
were  manufactured,  yielding  213.23  pounds  of  sugar  per  ton*  In  the 
fourth  run,  from  December  9  to  22,  inclusive,  1,799  tons  of  cane  were 
manufactured,  yielding  240.11  pounds  of  sugar  per  ton.  In  the  fifth 
run,  from  December  23  to  January  14,  inclusive,  3,062  tons  of  cane 
were  worked,  yielding  214.45  pounds  of  su^r  per  ton.  The  results 
of  the  work  show  an  immense  increase  m  the  amount  of  su^ar 
yielded  by  this  process  over  that  obtained  by  the  old  process  of  mill- 
mg.  It  is  evident,  from  a  careful  comparison  of  the  figures  obtained 
by  the  average  nlill  work,  that  the  yield  of  sugar  per  ton  of  cane 
thjToughout  tne  whole  State  would  be  increased  fully  75  pounds  over 
the  present  yield  by  the  general  adoption  of  the  diffusion  process.  It 
is  true  that  t nat  amount  of  increase  would  not  be  secured  over  the  best 
milling  but  only  the  average  milling  as  practiced  in  Louisiana, 

In  Bulletin  No.  22  are  Igiven  the  results  of  the  factory  of  Shattuck 
&  Hoffman,  at  Des  Lignes  plantation,  which  was  operated  solely  by 
the  cruBhiuR  process.  As  a  result  of  the  work  done  at  this  station, 
as  compared  with  the  diffusion  work,  the  proprietors  of  that  factory 
were  led  to  reject  the  mill  entirely  and  to  build  and  operate  during 
the  past  season  a  diffusion  battery. 

Bulletin  No.  23  contains  the  results  of  the  season's  work  at  Mr. 
Daniel  Thompson's  Calumet  plantation,  in  which  double  crushiiig 
was  practiced  with  saturation  of  the  bagasse  between  the  mills  with 
hot  water.  The  results  obtained  in  this  way  were  the  highest  yet 
noted  in  Louisiana  with  milling. 

The  average  quantity  of  total  sugars  obtained  per  ton  of  cane  was 
206.85  pounds. 


FOOD  ADULTBRATIOVr. 

Part  5  of  Bulletin  13,  devoted  to  food  and  food  adulterants,  has 
been  published  since  the  last  Annual  Report.  This  part  treats  of 
baking  powders.  The  charactei'  and  scope  of  the  work  are  illus- 
trated generally  in  the  prefatory  note,  in  which  the  following  state- 
ments are  made : 

The  preeent  part  consists  of  an  isLvefitigation  of  baking*powdeni  and  a  resume  of 
our  present  knowled^  of  the  subject. 

In  these  investigations  we  have  used  every  endeavor  to  avoid  error  and  bias.  No 
particular  powder  has  been  favored  at  the  expense  of  any  other  one.  Our  samples 
have  been  purchased  in  the  open  market,  and  we  have  had  them  to  represent  aa 
fairly  as  possible  the  character  of  the  goods  sold. 

In  such  an  investigation  it  is  not  possible  to  get  results  which  will  please  everv 
dealer  and  manuf actinrer,  and  we  may  therefore  expect  that  many  of  our  data  wiu 
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be  distorted  or  denied  by  interested  partieB.  A  more  serious  embarrac^nitfiit  may 
eIso  confraat  us,  and  that  is  the  use  of  isolated  portions  of  this  report  for  advertis- 
ingimrposes. 

The  public  official  who  lends  the  nanie  and  authority  of  his  office  for  advertisiiig 
purposes  has  little  regard  for  either  and  less  for  the  pronrieties  of  his  position.  He 
fias,  however,  no  longer  control  of  the  data  of  his  analyses  when  they  have  once 
been  publish^  by  the  proper  authority. 

It  would  be  well,  in  view  of  such  facts,  if  the  use  of  such  matter  for  advertising 
purposes  could  be  absolutely  forbidden.  In  the  present  case  I  would  like  to  empha- 
size tbe  statement  that  any  data  or  statements  in  the  present  bulletin  whic^  may 
be  parad^  by  advertisers  in  praise  of  their  wares  would  show  a  discrimination 
wboUy  unauthorized  by  the  spirit  and  scope  of  this  work. 

In  spite  of  the  precautions  mentioned  in  this  note  tbe  work  has 
been  made  a  basis  of  many  advertisements,  in  which  it  is  made  to 
appear  that  the  Department  indorses  and  especially  commends  cer- 
tam  brands  of  bakm^-powders  in  comparison  with  others.    At  the 
present  time*  a  sdentinc  man  can  only  fnlly  and  fairly  express  his 
views  and  state  the  results  of  his  scientific  investigations  at  the  risk 
of  seeing  his  name  paraded  in  print  as  an  indorser  of  almost  ever^  kind 
of  commodity  which  is  placed  upoxL  the  market.    The  chemist  en- 
gaged in  private  work  and  ocotipying  no  public  position  is  at  perfect 
fioerty  to  allow  the  use  of  his  name  for  such  purposes,  but  the  official 
chemist  occupies  an  entirely  different  position.    It  is  not  so  much  the 
Bame  of  the  chemist  as  the  influence  of  the  office  which  he  holds 
^Mch  the  advertiser  desires  to  use,  and  the  frequent  occurrence  of 
Ws  name  in  advertisements  and  circulars  does  much  to  discredit  his 
^ork  among  scientific  men. 


CHARACTER  AND  COWaTlTOMON  OF  BAXXXra  POWDBR& 

By  C.  A.  Cramtton. 
ABBATION  OF  BBBAB. 

When  bread  is  made  by  simply  mixing  flour  with  water  and  baking 
^e  dough,  the  result  is  a  nard,  tough,  compact  mass, '  *  the  unleavened 
viread"  of  the  Scriptures.  The  use  of  yeast  to  "  leaven*'  the  dough 
As  doubtless,  almost  as  old  as  the  art  of  oaking  itself.  Both  kinds  of 
TOead  are  mentioned  in  Mosaic  history,  and  its  use  was  known  in 
>fegypt  and  in  Greece  at  very  early  periods.  Nothing  has  ever  been 
^ound  that  could  equal  the  action  of  yeast  as  a  leavening  agent.  Car- 
bonic-acid gas  is  generated  by  fermentation  from  the  carbohydrates 
already  existing  in  the  bread,  so  that  no  foreign  materials  are  intro- 
duced into  it.  The  disengagement  of  the  gas  takes  place  slowly,  so 
that  it  has  itd  full  effect  in  the  lightening  of  the  dough.  This  is  an 
ob^'ection  to  its  use,  of  course,  when  quick  raising  is  desirable,  and 
it  IS  this  slow  action  of  yeast  which  has  been  the  chief  cause  of  the 
introduction  of  a  chemical  aerating  agent. 

The  method  of  aeration  invented  by  Dr.  Dauglish,  in  England,  in 
March,  1859,  approximates  more  closely  the  action  of  yeast  than  any 
other  method  in  so  far  as  it  introduces  no  permanent  foreign  sub- 
stance into  the  bread.  In  his  method  water  which  has  been  pre- 
viously charged  with  carbonic  dioxide  is  used  in  making  up  the 
dough,  the  operation  being  performed  in  a  closed  vessel,  under  pres- 
sure. As  soon  as  the  dough  is  taken  from  this  vessel  it  immediately 
rises,  from  the  expansion  of  the  gas  contained  in  it.  The  method 
has  Doeu  modified  by  using  instead  of  water  a  weak  wort,  mado 
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by  mashing  malt  and  flonr,  and  allowing  fermentation  to  set  in. 
lliis  acid  liquid  absorbs  the  gas  more  readily,  and  i>erhaT)s  has 
some  slight  effect  on  the  albuminoids,  the  peptonization  of  which 
constitutes  an  advantage  of  yeast-raised  brea!d  over  that  made  by 
this  method,  in  which  the  aeration  is  purely  a  mechanical  operation. 
Thus  the  bread  made  by  this  process  is  somewhat  tasteless,  the  fla- 
vors produced  by  fermentation  within  the  bread  being  wanting.  On 
the  other  hand,  there  is  no  danger  of  the  improper  fermentations 
which  sometimes  occur,  and  the  process  is  especially  adapted  to 
flours  which  would  be  apt  to  undergo  such  changes  when  fermented. 
Jago*  says  with  reference  to  it: 

Working  with  flours  that  are  weak  or  damp  or  even  bordering  on  the  verge  of 
unsoundness,  it  is  still  possible  to  produce  a  loaf  that  should  be  wholesome  and 
palatable,  certainly  superior  to  many  sodden  and  sour  loaves  one  sees  made  from 
low  quality  flours  fermented  in  the  ordinary  manner.  In  thus  dtating  that  it  is 
possible  to  treat  flours  of  inferior  quality  by  this  aerating  method,  the  author  wishes 
specially  to  carefully  avoid  giving  the  impression  that  it  is  the  habit  of  those  com- 
panies which  work  Daugli^'s  method  to  make  use  of  only  the  lower  qualities  oi 
flour;  ho  has  never  liad  any  reason  whatever  for  supposing  such  to  be  the  case. 

This  method  is  in  operation  in  all  the  larger  cities  of  Great  Britain, 
but  I  have  no  knowledge  of  its  being  used  in  this  country. 

CHEMICAL  AERATING  AGENTS. 

The  necessity  of  sometimes  having  bread  preparations  raised 
quickly  for  immediate  baking  led  to  the  use  of  chemical  agents  for 
tnis  purpose.  In  all  of  these  the  expansive  gas  is  the  same  as  where 
yeast  is  used,  but  instead  of  its  being  derived  from  the  constituents 
of  the  flour  it  is  obtained  by  the  decomposition  of  a  carbonate  which 
is  introduced,  together  with  an  acid  constituent  to  act  upon  it,  di- 
rectly into  the  flour.  When  water  is  added  to  make  the  dough  the 
chemicals  are  dissolved,  the  reaction  occurs,  and  the  carbonic  acid 
is  set  free,  while  the  salt  resulting  from  the  combination  of  the  acid 
with  the  alkaline  base  of  the  carbonate  remains  in  the  bread  and  is 
eaten  with  it.  Many  suppose,  and  this  idea  is  fostered  by  baking- 
powder  manufacturers,  that  nothing  remains  in  the  bread,  that 
everything  is  driven  off  during  the  baking.  This  is  entirely  erro- 
neous, of  course,  and  the  residue  necessarilv  left  in  the  bread  by 
baking-chemicals  constitutes  an  objection  to  their  use,  and  its  amount 
and  character  determine  to  a  large  extent  the  healthf ulness  of  the 
combination  used.  The  essential  elements  of  such  a  combination 
are,  first,  a  carbonate  or  bicarbonate  which  contains  the  gas  com- 
bined with  an  alkaline'  base;  and,  second,  an  acid  constituent  capable 
of  uniting  with  the  base  in  the  carbonate  and  thus  liberating  the 
carbonic  acid  gas.  For  the  alkaline  constituent  bicarbonate  of  soda, 
"baking  soda,"  is  almost  exclusively  employed — ^bicarbonate  of  am- 
monia nyich  less.  For  the  acid  constituent,  however,  there  is  great 
diversity  in  the  agents  used.  When  the  housewife  mixes  sour  milk 
with  baking-soda  to  '*  raise"  her  griddle-cakes,  she  makes  use  of  the 
free  lactic  acid  of  the  former  as  the  acid  constituent  of  her  chemical 
aerating  agent.  When  she  uses  "  cream  of  tartar  "  or  acid  tartrate 
of  potassium  with  soda,  she  uses  the  free  tartaric  acid  of  the  former 
as  an  acid  constituent,  and  this  is  the  same  combination  that  is  used 
in  one  class  of  the  baking-powders  sold  in  the  market.  In  fact,  the 
entire  line  of  such  powaers  now  sold  is  practically  the  outcome  of 

♦Chemistry  of  Wheat,  Flour,  and  Bread,  and  Technology  of  Bread-making, 
liondoo.    X88a, 
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the  old-time  operation  of  domestio  chemistry ,  mixinc^  ^^saleratns" 
and  ^' cream  of  tartar"  to  aerate  rolls,  muffins,  pancakes,  and  such 
bread  preparations,  which  were  to  be  baked  immediately  after  mix- 
ing, and  could  not  well  wait  for  the  slow  operation  of  yeast.  They 
consist  of  an  acid  and  an  alkaline  constituent  in  about  the  proper  pro- 
portions for  combination,  and  in  a  dry  state,  together  with  various 
proportions  of  a  dry,  inert  material,  such  as  starch,  added  ,to  prevent 
action  between  the  chemicals  themselves,  so  that  the  preparation 
may  be  kept  indefinitely. 

CONSUMPTION  OF  BAKINO-POWDBBS. 

The  quantity  of  the  different  chemical  preparations  made  and  con- 
sumed under  the  name  of  "baking-powders,^'  "yeast-powders, "etc., 
in  the  United  States  can  not  be  stated  with  any  degree  of  accuracy ; 
neither  the  Statistical  Division  of  this  Department  nor  the  Bureau 
of  Statistics  of  the  Treasury  was  able  to  give  any  information  what- 
ever upon  this  subject.  Mr.  F.  N.  Barrett,  editor  of  the  "American 
Grocer,"  advised  me  that  the  New  York  Tartar  Company  would 
probably  be  best  able  to  give  something  of  an  idea,  at  least,  of  the 
amount  produced.  A  letter  of  inquiry  sent  to  this  firm  elicited  the 
following  response: 

Dkab  Sir:  Your  note  of  inquiry  of  the  22d  instant  was  received  in  due  course  of 
maiL  We  have  delayed  reply  thereto  because  of  the  difficulty  of  securing  with  any 
degree  of  reliability  the  information  vou  seek.  We  believe  that  no  one  can  give  a 
correct  estimate  of  the  quantity  of  baking-powder  annualljr  consumed  in  the  United 
States,  but  we  are  led  to  conclude  from  ratner  careful  consideration  that  it  amounts 
to  between  50,000,000  and  75,000,000  pounds.  Of  this  quantity  probably  two-thirds 
Is  made  from  cream  of  tartar,  and  the  residue  from  phosphate  and  alum. 
Very  respectfully, 

New  Yobk  Tabtajk  Compakt. 

• 

This  would  seem  rather  a  high  estimate,  implying  as  it  does  an 
annnal  average  consumption  of  a  pound  each  by  every  man,  woman, 
and  child  in  the  country.  Probably  few  persons  would  suppose 
that  it  reached  such  a  figure.  Taking  the  price  per  pound  at  50 
cents,  which  is  about  the  maximum  retail  price  charged  the  con- 
sumer, together  with  the  lower  of  the  two  ncrures  given  above,  we 
would  have  $25,000,000  as  the  amount  annually  paid  by  consumers 
for  this  one  article. 

Granting  that  the  above  is  somewhat  of  an  overestimate,  there  can 
be  little  doubt  that  no  other  article  which  enters  into  the  composition 
of  food-stuffs,  and  which  is  not  of  itself  a  nutrient,  is  the  suDJect  of 
so  great  an  expenditure. 

Tne  consumption  of  baking-powders  does  not  seem  to  have  become 
80  extensive  in  Europe  as  in  the  United  States,  judring  from  the  very 
small  amount  of  attention  bestowed  upon  the  subject  in  works  on 
food.  ^  Jago*  makes  but  slip:ht  mention  of  their  use.  Doubtless  the 
American  people  eat  more  largely  of  preparations  of  breadstuffs 
which  are  baked  quickly,  such  as  rolls,  buns,  etc. 

In  view  of  the  largo  quantity  of  these  preparations  now  consumed, 
and  a  lack  of  knowledge  amongst  most  people  concerning  their  com- 

{ position  and  the  chemical  reactions  that  occur  in  their  use,  I  have 
bought  it  proper  to  give  a  somewhat  detailed  exposition  of  the 
principles  involved,  ana  to  endeavor  to  explain,  even  to  the  non-sci- 
entific reader,  how  these  powders  are  made,  and  how  they  act. 

*0p.  dt 
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trate  powders,  which  are  considered  to  be  the  best  class,  or 
one  of  the  best  classes  of  such  powders,  they  introduce  into  tb 
stnff  very  nearly  an  equal  weight  of  the  active  ingredient  of 
powders,  and  in  a  loaf  of  bread  made  from  it  tney  consun 
than  the  equivalent  of  one  such  powder. 

Yet  the  character  of  this  residue  is  probably  the  least  ob 
able  of  any  of  those  left  by  baMng-nowder.  Kochelle  salt  i 
the  mildest  of  the^  alkaline  salts.  Tne  dose  as  a  purgative  is 
to  1  ounce.  "Given  in  small  and  repeated  doses  it  does  no1 
but  is  absorbed  and  renders  the  urine  alkaline.''  (United  Sta 
pensatory.) 

^  Free  tcurteric  acid,  used  instead  of  the  bitartrate  of  potassiun 
give  less  residue.    In  this  case  the  reaction  woxQd  be  as  foUc 
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H,C,H,0,      +      2NaHC0,  =      Na.0^,0,.  2H.0    +    : 

Tartaric  BicarboilMe  Tartrate  C 

add.  of  fodlum.  of  sodium.  d 

Here  150  grains  of  tartaric  acid,  with  168  ^ains  of  bicarb 
sodium,  ^ive  230  grains  of  residue,  or  88  grains  less  than  tl 
bined  weight  of  the  two  ingredients.  As  to  the  character 
residue  little  is  said  in  regard  to  the  physiological  properties 
trate  of  sodium  in  the  books,  but  proDably  it  is  essentially  si 
the  double  tartrate.  The  United  States  Dispensatory  says  < 
1762): 

This  salt,  in  crystals,  has  been  recommended  by  M.  Delioux  as  an  agree 
gative,  almost  without  taste,  and  acting  with  power  equal  to  that  of  the 
of  magnesiun^  in  the  dose  of  10  drachms  [600  grains]. 

I  do  not  know  why  this  combination  should  be  used  so  sel 
baking-powder  manufacturers.  The  free  tartaric  acid  is  mor< 
sive  than  the  bitartrate,  but  less  of  it  is  required  in  proportic 
amount  of  bicarbonate  used.  The  former  is  more  soluble,  t 
would  probably  be  a  practical  objection  to  its  use,  as  it  is  an  c 
baking-powders  that  the  gas  should  be  liberated  slowly.  I 
perhaps  be  more  diflBcult  also  to  prevent  action  of  the  free  ac 
the  altali,  so  that  the  powder  would  be  more  likely  to  deteri 
keeping.  Onlv  one  sample  among  those  I  examined  was  f 
have  been  made  with  the  free  acid. 

One  obstacle  formerly  encountered  in  the  manufacture  of  bi 
powders  was  the  difficulty  of  obtaining  tha  bitartrate  pure, 
tained  from  5  to  l^e^  cent,  of  tartrate  of  lime  igacident  to  the 
of  manufacture.  Tnis  brought  a  large  quantity  of  inert  mate: 
the  powder  and  lowered  its  efficiency.  Bitartrate  can  now  b 
per  cent,  pure,  quoted  and  guarcoitied  as  such  in  the  markets 
there  is  no  excuse  for  manufacturers  to  use  the  impure  salt 
can  properly  be  considered  adulterated. 

PHOSFHATB  F0WDEB8. 

The  salt  commonly  used  to  furnish  the  phosphoric  acid 
class  is  acid  phosphate  of  lime,  sometimes  called  superphc 
The  pure  salt  is  monocalcic  phosphate,  CaH^PO  J,.  It  is  n 
the  action  of  sulphuric  acid  upon  ground  bone,  the  result  b 
impure  monocalcic  phosphate  with  calcium  sulphate.  This  ] 
is  sold  as  a  fertilizer,  as  superphosphate.  The  salt  is,  of 
more  or  less  purified  for  use  m  baking-powders,  but  the  sulr 
lime  is  very  difficult  to  get  rid  of  entirely,  and  most  ph 
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jK)wders  contain  considerable  amounts  of  this  impurity.  The  reac- 
tion which  occurs  when  a  phosphate  powder  is  dissolved,  that  is  the 
action  of  bicarbonate  of  soda  upon  monocalcic  phosphate,  is  not  well 
established,  and  perhaps  varies  somewhat  with  conditions.  The  fol- 
lowing equation  probaoly  represents  it  fairly  well: 

2M  168  138  143  88  ft 

CaH,(PO0.  +  2NaHC0,  =  CaHPO,  +  Na.HPO,  +  2C0,  +  2H,0 

Monocalcic  Bicarbonate  of        Honohydrogen  Disodic  Carbonic       Water, 

rhoephate.  eoda.  calcic  phospihate.        phoepbate.  dioxide. 

Two  hundred  and  thirty-four  grains  of  monocalcic  phosphate  com- 
bined with  168  grains  of  bicarbonate  of  soda  give  136  grains  of  mono- 
hydrogen  calcic  phosphate,  and  142  grains  of  disodic  phosphate.    But 
crystallized  sodic  phosphate  contains  twelve  molecules  of  water,  and 
ias  a  molecular  weight  of  368.    So  the  total  amount  of  residue  from 
402  grains  of  the  powder  would  be  494  grains,  of  which  136  grains  is 
phosphate  of  lime  and  the  rest  phosphate  of  soda.    So  we  see  that 
iere  also  the  quantity  of  chemicals  introduced  into  the  dough  is  fully 
equal  to  the  amount  of  the  baking-powder  used,  including  filling. 
As  to  the  nature  of  this  residue  in  phosphate  powders,  it  would  seem 
to  be  about  as  unobjectionable  as  in  the  tartrates.    Phosphate  of 
soda  is  "mildly  purgative  in  doses  of  from  1  to  2  ounces"  (480-960 
fiTains)  according  to  the  United  States  Dispensatory.    Phospnates  of 
calcium  have  the  general  physiological  effect  which  is  ascribed^ to  all 
foiTris  of  phosphoric  acid,  out  which  does  not  seem  to  be  well  under- 
stood. 
.      ^liosphates  are  administered  therapeutically  in  some  cases  of  de- 
fective nutrition,  and  especially  in  scrofula,  rickets,  phthisis,  etc. 
^ix  account  of  their  being  an  essential  constituent  of  animal  tissues 
*^here  would  seem  tobe  some  ground  for  a  preference  over  other  forms 
^f  ]Dowders.    The  makers  of  phosphate  j^owders  claim  that  the  use  of 
8u<xh  powders  restores  the  phosphoric  acid  present  in  the  whole  grain 
S^^heat,  which  is  largely  removed  in  the  bran  by  milling  processes. 
7\*^is  claim  would  have  more  weight  if  there  were  not  ample  sources 
^^  X^hosphoric  acid  in  other  forms  of  food,  and  if  the  quantity  intro- 
?y^C5ed  by  a  baking-powder  were  not  much  greater  than  is  required 
^?  make  up  the  loss  in  the  bran,  and  greater  than  is  required  by  the 
^^^tem,  unless  in  those  cases  where  its  therapeutic  use  is  indicated, 
^^  in  some  of  the  conditions  of  malnutrition  given  above. 
^^^  ^cid  phosphate  of  soda  is  said  to  have  been  used  in  former  jrears 
^;^  a  constituent  of  baking-powders,  but  appears  to  have  been  entirely 
^perseded  by  the  lime  salt. 

ALX7M  POWDEBS. 

^  In  this  class  the  carbonic  acid  is  set  free  from  the  bicarbonate  by 
^jbe  substitution  of  sulphuric  acid, 'which  combines  with  the  sodium. 
-I^he  sulphuric  acid  is  furnished  by  some  one  of  the  general  class  of 
^«lts  known  as  alums,  which  are  composed  of  a  doiible  sulphate  of 
Aluminium  and  an  alkali  metal.  The  alum  is  precipitated  as  h^^rate, 
^hile  that  portion  of  the  sulphuric  acid  whicn  was  combined  with  it 
%oes  to  displace  the  carbonic  acid  in  the  bicarbonate.  The-alkali  sul- 
phate of  the  double  salt  remains  unchancped. 

The  alum  of  commerce  is  either  potash  alum,  K,Al,fSOj4.24H,0, 

Sr  ammonia  alum  ([NHJ,Al,(SO,),.24H.O,  the  one  or  tne  otner  pro- 
bminating  according  to  the  relative  cneapness  of  the  alkali  salt  it 


170  BEPORT   OF  THE   SEOBETABY   OF  AOBIOULTUBB. 

contains.  At  the  present  tune  nothing  but  ammonia  alum  is  met 
with,  but  at  previous  periods  potash  alum  was  the  salt  sold  exclu- 
sively as  ^'alum."  Both  salts  are  alike  in  general  appearance  and 
can  not  be  distinguished  apart  by  cursory  examination* 

Potash  alum  may  be  made  directly  from  some  minerals,  such  aa 
the  "alum  stone"  mined  in  Italy,  which  contain  all  the  constituents 
combined.  Ammonia  alum,  however,  as  well  as  most  potash  alum, 
is  made  by  the  combination  of  the  constituents  obtained  from  differ- 
ent sources.  The  sulphate  of  alumina  is  obtained  by  the  action  of 
sulphuric  acid  upon  pure  clays,  and  the  sulphate  of  ammonia  from 
the  residue  of  gas-works.  Solutions  of  the  two  salts  in  proper  pro- 
portions are  mixed  and  the  double  salt  obtained  by  evaporation  and 
crystallization. 

Crystallized  potash  or  ammonia  alum  contains  twenty-four  mole- 
cules of  water,  nearly  one-half  of  its  weight.  Part  of  this  water  is 
lost  at  as  low  a  heat  as  60°  C,  and  it  is  driven  off  entirely,  though 
slowly,  at  100**  C.  "Burnt  alum ''is  simply  alum  deprived  of  its 
water  of  crystallization,  which  is  generally  ariven  off  at  about  200** 
C.  Ammonia  alum  decomposes  at  205''  CC;  potaedi  iJxmi  at  a  some- 
what higher  temperature.  Burnt  alum  is  somewhat  hygroscopic,  but 
dissolves  more  slowly  in  water  than  th»  crystallized  salt. 

I  have  been  unable  to  ascertain  in  what  condition  the  alum  is  used 
for  compounding  baking-powders.  Burnt  alum  would  seem  to 
be  the  form  best  adapted  for  this  purpose  on  account  of  its  slow 
solubility.  Professor  Cornwall  says  this  is  the  form*  used,  but  does 
not  state  how  he  obtained  the  information ;  and  he  states  further 
that  "crystallized  alums  may  be  used  in  connection  with  burnt  alum 
to  secure  at  first  a  more  rapid  escape  of  carbonic-acid  gas."    It  is 

Srobable  that  the  amount  oi  drying  given  the  alum  used  differs  with. 
iff erent  manufacturers,  but  it  is  not  likely  that  the  water  of  crya- 
tallization  is  entirely  driven  off. 

The  following  equation  shows  the  reaction  taking  place  in  a  bak- 
ing-powder made  with  burnt  ammonia  alum : 

rsBXAumx     +     6Njaco,      «     ai.(oh).       + 

Sulpbate  of  ammhiinm  Bioorbonato  oC  Hydrate  at  aliunin- 

and  ammonia,  or  aoda.  tum. 


**lninitalum.** 
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3lTa,S0.  +      (NH.).SO,         +  6C0. 

Sulphate  or  Sulphate  of  am-  Otfbonie  dioxide, 

soda.  monla. 

If  potash  alum  were  used  the  reaction  would  be  precisely  the 
same  with  the  substitution  of  potassium  for  ammonia  wherever  it 
occurs  in  the  equation,  sulphate  of  potash  being  formed  instead  of 
sulphate  of  ammonia. 

A  study  of  the  equation  wUl  show  that  475  grains  of  burnt  alum 
with  504  grains  of  oicarbonate  will  produce  264  grains  of  carbonic 
acid  a»d  leave  a  residue  consisting  or  420  grains  of  sulphate  of  soda. 
132  grains  of  sulphate  of  ammonia,  and  157  grains  of  hydrate  of 
aluminium,  the  last  named  being  a  precipitate  insoluble  in  water. 
Sulphate  of  soda  crystallizes  with  ten  molecules  of  water,  so  that 
the  total  weight  of  residue  from  the  979  grains  of  mixed  chemicals 
would  be  1,255  grains.    If  a  hydrated  alum  is  used  in  the  powder, 

*  Report  of  the  Dairy  Ck>min]aBioner  of  New  Jersey,  1888,  p.  70. 
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Hhe  proportion  of  residue  to  powder  would  of  course  be  less,  and 
the  proportion  of  gas  erolved  would  also  be  less.  The  character  of 
the  residue  is  seen  to  be  more  complex  than  is  the  case  with  any  of 
the  classes  previou^y  discussed^  and  deserves  special  attention.  The 
sulphate  of  soda  is  stznilar  to  ot^er  alkali  salts  in  its  physiological 
action.  Sulphate  of  ammonia  is  not  used  therapeuticauy,  but  prob- 
ably has  an  action  similar  to  that  of  other  ammonia  salts,  such  as 
the  chloride.  Professor  Cornwall,*  ia  his  report,  speaks  as  follows 
concerning  this  point : 

It  is  possible,  however,  that  too  little  attention  has  been  paid  to  the  presence  of 
ammonium  salts  in  th%  residaes  fironr  ammonia  alum  powders.  *  *  *  We  do 
know,  however,  that  ammonia  salts,  in  general,  are  much  more  irritating  and  stim- 
ulating m  their  acti<A  tfuuK  ti^e  oonresponding  soda  salts,  or  even  than  the  potash 
■bHb.  For  instance,  Still6  and  Maisoh,  speaking  o£  ammonium  bromide,  state  that 
it  has  a  more  acrid  taste  and  is  more  irritating  than  potassium,  bromide.  Its  un- 
jdeasant  taste  and  irritating  qualitifiB  render  it  less  convenient  f 6r  administration 
than  the  bromide  of  potasamm. 

We  aQ  know  how  mild  a  substaaoe  is  chloride  oi  sodium  (common  table  salt); 
but  of  lunmonium  chloride  Stille  and  Maisch  write  :  "  The  direct  effects  of  doses 
of  five  to  twent;^  grains  of  this  salt,  repeated  at  intervals  of  several  hours,  are  a 
sense  of  oj^prsesion,  warmth^  and  uneasiness  in  ther  stomach,  some^fullaees  in  tiie 
head.  If  it  is  used  for  many  days  together  in  full  doses,  it  disturbs  the  digestion, 
coats  the  tongue,  and  impairs  the  appetite.'*  We  have  already  seen  how  active  a 
drug  carbonate  of  ammonia  is,  and  while,  in  the  absence  of  proof,  it  would  be  rash 
to  aunert  that  sulphate  of  ammonia  in  five-sprain  doses  is  certainly  injurious,  yet 
there  is  abundant  ground  for  further  investigating  its  effect  before  asserting  that 
it  is  milder  in  its  effects  than  Bochelle  salt.  It  may  be  that  this  question  of  the 
presence  of  ammonium  salts  in  any  considerable  (|uantities  in  the  residues  of  bak- 
ing-powders d^fserves  more  attention  than  it  has  hitherto  received. 

It  wonld  seem  from  the  above  that  there  would  be  considerable 
difference  between  the  physiological  effects  of  potash  and  ammonia 
alums  themselves.  Yet  the  medical  authorities  make  no  such  dis- 
tinction. Ammonia  alum  is  o£S.ciBal  in^  the  British  Pharmacopoeia, 
and  while  the  United  States  Pharmacopo^  specifies  potash  alum, 
the  particular  form  met  with  in  trade  is  entirely  determined  by  the 
comparative  cheapness  of  manufacture. 

The  question  of  the  rdative  harmfulness  of  these  different  salta 
in  the  residues  of  baking-powders  is  really  one  for  the  physiologist 
or  hygienist  to  decide,  not  the  chenyst.  Physiological  experiments 
alone  can  decide  them  _ 

The  consideration  of 'the  residue  of  hydrate  of  aluminium  will  be 
taken  up  later  on. 

JOWilHiai  OOIiTAIiaSD  MOBS  TOAM  ONK  ACn>  INQRBDIKNT. 

As  miKht  be  expected,  some  powders  are  met  with  which  have 
been  made  up  with  various  proportions  of  different  acid  ingredients^ 
and  which  belong  therefore  to  more  than  one  of  the  above-mentionea 
classes.  Professor  Cornwall  speaks  as  follows  concerning  some  of 
these  mixed  powders: 

The  makers  of  alum  baking-powders  sometimes  add  tartaric  acid  or  bitarterate  to 
their  powders,  either  with  or  without  the  addition  of  acid  phosf^iate  oC  lime.  This 
is  dotibtless  done  with  the  best  intentions,  eitiiar  to  secure  a  more  rapid  eacaipe  of 
carbonic^acid  gas  at  the  outset  or  otherwise  improve  the  powder.  We  have  found 
such  additions  in  the  case  of  several  of  our  samples,  but  the  presence  of  tartaric 
acid  or  tartrates  in  alum  powders  is  very  objectionable.  If  added  in  sufficient 
quantity  to  otherwise  pure  alum  powdera^  thev  prevent  the  precipitatian  of  the  in- 
soluble hydrate  of  aluminium  entirel^r  when  the  i^owder  is  bdlea  with  water,  and 
tfaey  may  nakdiee  mudi  of  the  ahmuna  soluble  m  water  even  after  the  bread  is 

♦Op.  dt.,  p.  77. 
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baked.  Without  doubt  it  would  then  be  readily  loluble  in  the  di^eetiTe  organs, 
producing  there  the  effects  due  to  alum  or  any  other  soluble  aluminium  compound. 
With  one  of  our  samples  we  found  that  the  simple  water  solution  seemed  to  con- 
tain as  much  alumina  as  a  nitric-acid  solution,  in  neither  of  these  solutions  could 
any  of  the  alumina  be  thrown  down  by  a  slight  excess  of  ammonia  water,  althoug:h 
it  was  readily  precipitated  from  the  solution  first  rendered  alkaline  with  caustic 
soda,  then  shgntly  acidified  with  acetic  acid  and  boiled  with  excess  of  phosphate  of 
soda. 

A  case  in  which  the  character  of  the  powder  appears  to  be  im- 
proved by  such  mixing,  however,  is  furnished  by  tne 

▲LXTM  AND  PHOSFHATS  POWDEBS,     ^ 

This  combination  seems  to  be  a  favorite  one  with  manufacturers. 
In  fact  there  are  now  comparatively  few  "straight''  alum  powders 
in  the  market,  most  of  the  cheaper  grades  being  made  of  mixtures 
in  various  proportions  of  the  alum  with  acid  phosphate  of  lime. 
The  reaction  it  is  intended  to  obtain  is  probably  the  following: 

476  fl84  886  M6 

(NH.).A1,(80.).    +    CaH.(POJ,    +    4NaHC0,    =    A1.(P0J,    + 

Ammonia  alum.  Acid  phospbate  Bicartwnttte  Phosphate  of 


up 
of] 


Ume.  of  soda.  aluminium. 


/ 
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CaSO.   +    (NH,),80.    +    2Na,S0,    +    4C0,    +    4H.0 

Sulphate  Sulphate  of  Sulphate  of  Carbonfo-  Water, 

of  lime.  aluminium.  loda.  dioxide. 

/ 

If  this  equation  be  compared  with  the  one  representing  the  reac- 
tion in  a  powder  made  witn  alum  alone,  on  pa^e  170,  it  will  be  seen 
that  in  the  former  the  alum  goes  into  the  residue  as  phosphate  in- 
stead of  hvdrate,  and  the  insoluble  sulphate  of  lime  takes  the  place 
of  one  molecule  of  sulphate  of  soda.  Otherwise  the  reactions  are 
similar.  This  reaction  will  only  take  place,  of  course,  when  the  dif- 
ferent ingredients  are  mixed  in  just  the  proper  proportions  to  pro- 
duce it.  A  number  of  variations  may  be  produced  by  changing  the 
relative  proportions  of  the  different  ingredients. 

THE  "alum   QITESTION.'* 

The  literature  upon  the  subject  of  the  use  of  alum  in  baking-pow- 
ders, and  upon  the  question  as  to  its  injurious  effect  upon  the  nealth 
of  those  who  consume  the  bread  mad6  from  it,  is  already  quite  ex- 
tensive, and  if  quoted  entire  would  fill  a  fair-sized  volume.  For  the 
benefit  of  those  who  may  desire  to  make  an  exhaustive  study  of  it, 
I  will  make  reference  to  all  of  the  articles  bearing  upon  the  subject 
that  have  come  under  my  observation,  as  follows : 

Alum  in  baking-powder,  by  Prof.  G.  E.  Patrick.-— iSeien^Tlc  Amerioan  Supplement, 
No,  185, 7,  p.  2040. 

Report  of  proceedings  in  the  Norfolk  baking-powder  case  (first  trial),-^Analy8t, 
4,  p.  281. 

Norfolk  baking-powder  case  (second  trial).— J&u2.,  6,  p.  21. 

Editorial  comment  on  the  case. — Ibid.,  6,  pp.  18  and  84. 

On  the  action  of  alum  in  bread  making,  by  J.  West  Knights.— ilnd.,  5,  p.  87. 

Cereals  and  the  products  and  accessories  of  flour  and  bread  foods,  by  E.  Q.  LoTe, 
Ph.  D,^8econd  Annual  Report  State  Board  of  Health  of  New  York,  1882,  p.  567. 

On  the  solubility  of  alumina  residues  from  baking-powders,  by  Lucius  Fitkin. — 
Journal  American  Chemical  Society,  9,  p.  27. 

Experiments  upon  alimi  baking-powders  and  the  effects  upon  digestion  of  the  res- 
idues left  therefrom  in  bread,  by  JPtof.  J.  W.  UBMeL^ChemiealNewa,  58,  xm.  276 
and  284. 
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is  I  have  previously  indicated,  the  matter  of  the  physiological 
Kst  of  the  residues  left  by  "baking  powders  is  not  properly  a  chem- 
1  problem.  On  account  of  the  interest  and  importance  attached 
It,  however,  it  would  seem  necessary  to  give  here  somewhat  of  a 
um^  of  the  subject  without  attempting  to  arrive  at  a  definite  con- 
sion,  or  im  settle,  arbitrarily,  the  que^ion  as  to  whether  the  sale 
certain  forms  of  powders  should  be  prohibited. 
Tor  a  proper  understanding  of  the  alum  question  it  is  necessary  to 
)lain  that  the  use  of  alum  m  bread-making  is  prohibited  in  coun- 
38  having  food-adulteration  laws,  such  as  England  and  France. 
is  is  partly  on  account  of  its  injurious  effect  upon  the  system,  but 
ncipally  because  of  its  peculiar  action,  not  yet  well  understood, 
improving  the  color  ana  appearance  of  the  bread  to  which  it  has 
'Xi  added,  so  that  a  flour  of  inferior  grade,  or  even  partially  spoiled, 
y  be  used  to  make  bread  which  will  look  as  well,  to  all  appear- 
^es,  as  bread  made  from  much  better  grades. 
Uyth*  speaks  as  follows  of  this  use  of  alum  in  bread: 

Irnrn  18  added  to  bad  or  slightly  damaged  flour  by  both  the  miller  and  the  baker. 
W:tion,  according  to  Liebig,  is  to  render  insoluble  gluten  which  has  been  made 
^le  by  acetic  or  lactic  acids  developed  in  damp  flour,  and  it  hence  stops  the  un- 
CQUTersion  of  starch  into  dextrine  or  sugar.  The  influence  of  idum  on  health, 
be  small  quantities  in  which  it  is  usually  added  to  bread,  is  very  problematical, 
rests  u^n  theory  more  than  observation.  But  notwithstanding  the  obscurity 
D  ite  action  on  the  economy  there  can  be  no  difference  of  opimon  that  it  is  a 
Dus  adulteration  and  not  to  be  permitted. 

yienf  says: 

Jum,  or  an  equivalent  preparation  containing  aluminium,  is  by  far  the  most 
imon  mineral  adulterant  of  bread,  though  its  use  has  greatly  decreased  of  late 
IS.  Its  actioif  in  increasing  the  whiteness  and  apparent  quality  of  inferior  flour 
nauestionable,  though  the  cause  of  its  influence  has  not  been  clearly  ascertained, 
leuier  there  be  sufiBlcient  foundation  for  the  statements  made  respecting  the  in- 
ious  effects  of  alumed  bread  on  the  system  is  still  an  open  question. 

[he  following  is  from  Hassall:t 

rith  reference  to  the  use  of  alum.  Dr.  Dauglish  has  written:  **  Its  effect  on  the 
em  is  that  of  a  topical  astringent  on  the  suif  ace  of  the  alimentary  canal,  ^roduc- 
constipation  and  deranging  the  process  of  absorption.  But  its  action  in  neu- 
izing  tne  efficacy  of  the  digestive  solvents  is  by  far  the  most  important  and  un- 
stionable.  Hie  vexy  purpose  for  which  it  is  used  by  the  baker  is  the  prevention 
loee  early  stages  of  solution  which  spoil  the  color  and  lightness  of  the  bread 
Lst  it  is  being  prepared,  and  which  it  does  most  effectuaUy;  but  it  does  more 
1  needed,  for,  whilst  it  prevents  solution  at  a  time  that  is  not  desirable,  it  also 
anties  its  effects  when  taken  into  the  stomach,  and  the  consequence  is  that  a 
e  portion  of  the  gluten  and  other  valuable  constituents  of  the  flour  are  never 
lerly  dissolved,  but  pass  through  the  alimentary  canal  without  affording  any 
rishment  whatever.'*^ 

'he  manufacturers  of  alum  baking-powders,  however,  claim  that 
hydrate  of  aluminium  which  is  left  in  the  residue  is  insoluble  in 
digestive  juices,  and  therefore  does  not  produce  the  effect  which 
.ttributed  to  the  soluble  forms  of  alum.  Aluminium  hydrate  is 
Dluble  in  water,  but  readily  soluble  in  dilute  acids,  especially  when 
shly  precipitated.  When  heated  it  gradually  loses  its  water  of 
[ration,  but  does  not  part  with  it  entirely  short  of  a  very  high  heat, 
len  completely  dehyarated  it  is  insoluble  even  in  dilute  acid.  It 
er  reaches  this  condition  in  baked  bread,  in  which  the  tempera- 

B  probably  never,  in  the  center  of  the  loaf  at  least,  exceeds  100°  C. 

'  -,..  .,,■■-       .1. 

♦Foods,  CJomposition  and  Analysis,  p.  168. 

t  Commercial  Organic  Analysis,  1,  p.871. 

I  Food,  its  Adulterations,  and  the  Methods  for  their  Detection,  p.  844. 
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Phosphate  of  aluminium  is  someirhat  less  soluble  in  dilute  acids 
than  the  hydrate.  In  the  Norfolk  case  an  effort  was  made  by  the 
prosecution  to  show  that  the  soluble  phosphates  contained  in  the  ash 
of  flour  combined  with  the  alum  to  rorm  phosphate  of  aluminium, 
thus  rendering  them  insoluble  in  t  .e  digestive  juices  and  depriTing 
the  flkxur  of  an  important  constituent,  and  considerahle^vidence  was 
offered  by  the  defense  to  show  that  this  was  not  the  case.  Whether 
the  addition  to  alum  -powders  of  fiufficient  acid  phosphate  to  combine 
with  the  aluminium  present  as  phosphate  was  the  result  of  this  dis- 
cu^ioti  or  not  I  can  not  say,  but  it  is  certain  that  most  of  the  alum 
powders  now  met  with  are  made  in  this  way,  so  that  if  such  a  {nroGue- 
<3ution  were  to  occur  to-day  the  relative  position  of  the  parties  would 
be  reversed.  It  would  be  to  the  interest  of  the  alum-powder  makeis 
to  show  that  phosphate  of  aluminium  is  insoluble  in  the  alimentary 
canq.1.  The  solubilit^jr  of  these  compounds  in  water  or  dilute  addis 
is,  of  course,  a  question  readily  answered  by  any  chemist,  but  their 
solubility  in  the  complex  and  various  alimentary  fluidaL  and  under 
the  conoitions  of  natural  digestion  in  the  human  body,  is  quite 
another  matter. 

As  might  be  expected,  the  testimony  which  has  been  published 
upon  this  point  is  of  the  most  conflicting  character,  rrofessor 
Patrick,  experimenting  upon  cats,  found  little  or  no  solution  of 
hydrate  of  aluminium.  Professor  Pitkin,  experimenting  with  gastric 
juice  obtained  from  a  dog,  found  some  solution,  although  he  used 
phosi)horic  acid  in  his  powder.  Professor  Mallet,  using  an  artificial 
gastric  juice,  found  some  solution  to  occur,  even  with  the  phosphate, 
and  considerably  more  with  the  hydrate.  It  is  not  difficult  to  find 
reasons  for  such  disagreement  in  results,  for,  besides  the  various 
character  of  the  solvents  used  and  the  different  conditions  prevail- 
ing,  it  is  easy  to  see  that  even  if  the  hydrate  and  phosphate  of  alu- 
minium were  themselves  entirely  insoluble,  more  or  less  aluminium 
would  escape  the  reaction,  either  from  imperfect  mixing  of  the  powder 
in  the  dough  or  from  improper  proportioning  of  the  different  ingre- 
dients in  the  powder  itself,  so  that  it  would  go  into  the  residue  in  the 
form  of  the  original  salt.  With  ^powders  specially  prepared,  on  the 
other  hand,  ana  very  carefully  mixed,  and  kneaded  up  thoroughly 
with  the  dough,  it  might  be  possible  to  find  but  a  very  little  dissolved 
in  the  digestive  fluids  under  certain  conditions,  even  though  the  salts 
formed  were  slightly  soluble  in  such  fluids. 

From  the  various  evidence  that  has  been  produced  on  both  sides  of 
the  question,  I  think  the  following  conclusions  may  be  safely  drawn: 

(1)  That  form  of  alum  powder  in  which  sufficient  nhosphate  is' 
added  to  combine  with  all  the  aluminium  present  is  a  oetter  form, 
and  less  apt  to  bring  alum  into  the  system  than  where  alum  alone  is 
used. 

(2)  It  must  be  expected  that  small  quantities,  at  least,  of  alum  will 
be  absorbed  by  the  digestive  fluids  where  any  form  of  jwwder  con- 
taining it  is  used. 

(3)  Whether  the  absorption  of  small  quantities  of  alum  into  the 
human  system  would  be  productive  of  serious  effects  is  still  an  open 
question,  and  one  that  careful  physiological  experiment  alone  can 
decide. 

As  the  experiments  made  by^  Professor  Mallet  are  the  most  recent 
on  this  subject,  I  quote  here  ids  conclusions.  I  may  say  that  most 
of  those  based  upon  purely  chemical  work  I  can  indorse,  having 
confirmed  many  in  my  own  work,  but  I  think  the  evidence  furnished 
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bj  his  physiological  Trork  is  hardly  sufficient  to  justify  his  conclu- 
sion as  to  the  harmf  ulness  of  such  powders. 

OENEBAL  BIIBfCdABY  OF  THE  CONCLUSIONS  BEACHED.* 

The  main  points  which  seem  to  be  estaUisbed  by  the  experiments  mider  discussion 
are,  briefly  stated,  the  foUowing: 

(a)  The  greater  part  of  the  alum  baking-powders  in  the  American  market  are  made 
with  ahun,  the  acid  phosphate  of  calcium,  bicarbonate  of  sodium,  and  starch. 

(b)  Thfise  powders,  as  found  in  retail  trade,  give  off  very  different  proportions  of 
carbonio^acid  gas,  and  therefore  require  to  be  used  in  different  proporticm  with  ibe 
same  quantity  of  flour,  some  of  the  inferior  powders  in  largely  increased  amount 
to  produce  the  requisite  porosity  in  bread. 

(c)  In  these  powders  there  is  generally  present  an  excess  of  the  alkaline  ingredient, 
but  this  excess  varies  in  amount,  and  l^ere  is  sometimes  found  on  the  contrary  an 
excess  of  acid  material. 

(d)  On  moistening  with  water  these  powders,  even  when  containing  an  excess  of 
alkaline  material,  yield  small  quantities  of  aluminium  sAd  cidcium  in  a  soluble  con- 
dition. 

(^  As  a  consequence  of  the  common  employment  of  calcium  acid  phosphate  along 
with  alum  in  the  manufacture  of  bakin^^-powders,  these,  after  use  in  bread-making, 
leave  at  any  rate  most  of  their  aluminium  in  the  form  of  i^osphate.  Wh^i  alum 
akme  is  used  the  pho^hate  is  replaced  by  hydroxide. 

(/)  The  temperature  to  which  the  interior  of  bread  is  exposed  in  faaidng  does  not 
exceed  212*  F. 

Ig)  At  the  temperature  of  212''  F.  neither  the  **  water  of  combination  '*  of  alumln- 
hmi  hydroxide  nor  the  whole  of  the  associated  water  of  either  this  or  the  phosphate 
is  removed  in  baking  bread  containing  these  substances  as  residues  from  baking- 
powder. 

(J^  In  doses  not  vwy  greatly  exceeding  such  quantities  as  may  be  derived  from 
bread  as  commonly  used,  alummium  hydroxide  and  phosphate  produce  (or  produced 
in  experiments  upon  myself )  an  inhibitory  effect  upon  gastric  digestion. 

(t)  Tliis  effect  is  probably  a  consequence  of  the  fact  that  a  part  of  the  aluminium 
unites  with  the  acid  of  the  gastric  Juice  and  is  taken  up  into  solution,  while  at  the 
same  time  the  remainder  of  the  aluminium  hydroxide  or  phosphate  thjx>ws  down  in 
insoluble  form  the  organic  substance  constituting  the  peptic  ferment 

{k)  Partial  precipitation  in  insoluble  form  of  some  of  the  organic  matter  of  food 
may  probably  also  be  brou^t  about  by  the  presence  of  the  aluminium  compounds 
in  question. 

(Q  From  the  general  nature  of  the  results  obtained,  the  conclusion  may  fairly  be 
deduced  that  not  only  alum  itself,  but  the  residues  which  its  use  in  baking-^)owder 
leaves  in  bread,  can  not  be  viewed  as  harmless,  but  must  be  ranked  as  objectionable, 
and  should  be  avoided  when  the  object  aimed  at  is  the  production  of  wholesome 
bread. 


OOHPARISOK  OF  THE  DIFFXBBNT  CLASSES  OF  POWDERS  IN  RESPECT 
TO  THEIR  RELATIYB  AERATING  STRENGTH  AND  THE  AMOUNT  OF 
RESIDUE  LEFT  BY  EACH* 

The  following  comparison  of  the  different  powders  described  may 
prove  interesting.  It  is  assumed,  of  course,  that  the  ingredients  are 
combined  in  exactly  the  proper  proportions,  and  that  all  the  chemi- 
cals used  are  of  full  purity  and  strength  : 


FowdflFSi 


Tartrate 

Phosphate 

Alum 

Alum  and  phosphate 


Total  resi- 

due in  per 

Carbonio- 

cent,  of  the 

aofdgas. 

weight  of 

chemicals 

used. 

• 
Percent 

Per  cent. 

10 

104 

88 

128 

87 

188 

17 

111 

*  Chemical  NewB,  56,  276;  also  published  in  pamphlet  form. 
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From  this  it  will  be  seen  that  a  tartrate  powder,  theoretically, 
the  lowest  percentage  of  carbonic-acid  gas  in  proportion  to  the  y 
of  chemicals  used  in  its  composition,  together  with  the  least  y 
of  residue;  and  a  straight  alum  powder  gives  the  highest  prop 
of  gas,  with  the  greatest  weight  of  residue.  It  is  assumed  that 
alum  is  used  in  both  the  alum  and  the  alum-and-phosphate  poi 
The  residues  are  calculated  to  hydrated  salts  in  all  cases.  No  ac 
is  made  of  inert  ^'filling/'  as  that  would  be  the  same  in  each  cac 
should  of  course  be  remembered  that  in  the  above  calculation  tl 
weight  of  residue  is  reckoned  in  each  case  without  regard  to  soli 
or  relative  effect  upon  the  system  of  the  various  salts  f ormei 
has  been  sufficiently  discussed  under  the  different  classes. 

OASBONATS  OF  AMMONIA. 

This  salt  is  used  to  some  extent  as  an  ingredient  in  baking-po^ 
It  is  also  often  used  alone  by  bakers  as  a  chemical  aerating  a^ei 
does  not  necessarily  require  an  acid  to  set  free  its  gases,  bemj 
tilized  without  decomposition  simply  on  heating.  The  comn 
salt,  familiar  to  every Dody  as  ''smelling-salts."  or  sal  volatile, 
tained  by  subliming  a  mixture  of  two  parts  of  cnalk  and  one  part 
ammoniac  or  sulphate  of  ammonia.  The  salt  is  then  resublime 
the  addition  of  some  water,  and  a  white  semi-transparent  mas5 
tained,  which  has  a  strong  ammoniacal  smell,  and  a  pungent,  c 
taste.  It  has  the  composition  N.H^C.O.,  and  consists  of  a  com 
of  hydrogen  ammonium  carbonate  with  ammonium  carbi 
H  (NHJ  CO,  +  NH,CO,NH  .  "  When  heated  the  salt  is  whol 
sipated,  without  charring ;  ii  the  aqueous  solution  is  heated  to  n 
C.  it  begins  to  lose  carbonic-acid  gas,  and  at  88""  it  begins  to  g 
vapor  of  ammonia."  (United  States  Pharmacopoeia.)  Theques' 
the  propriety  of  the  use  of  this  salt  in  baking  does  not  seem  to  hi 
cei  ved  a  great  deal  of  attention,  and  opinions  differ.  Hassall*  saj 

*  *  *  Of  these,  by  far  the  beet  is  carbonate  of  ammonia ;  this  is  a  volal 
and  its  great  advantage  is  that  it  is  entirely  or  ahiiost  entirely  dissipated  by  1 
employ^  in  the  preptaration  of  the  bread;  and  thus  the  necessary  effect  is  pi 
witnout  risk  of  injurious  results  ensuing. 

This  would  doubtless  hold  good  if  it  were  auite  certain  tl 
salt  is  entirely  driven  off  by  the  baking  of  the  oread,  for  it  is 
active  therapeutic  agent,  acting  as  a  corrosive  poison  when  ta 
sufficient  amount.  The  ordinary  dose  is  five  grains.  Doubt 
the  small  quantities  used  in  baking-powders,  and  in  the  prese 
other  chemicals,  there  is  little  danger  of  its  being  left  in  the 
undecomposed,  but  the  advisability  of  its  use  alone  as  an  ae 
agent  is  open  to  grave  doubt. 

Of  the  samples  analyzed  in  the  Chemical  Division  the  ae 
strength  found  is  expressed  by  the  following  numbers  : 

TARTRATE  POWDKBS.  Percent 

Royj\l  Baking-powder 12. 74 

Dr.  Price's  Cream  Baking-Powder 11. 18 

Cleveland's  Superior  Baking-Powder 12. 58 

" Sea  Foam*'  (Gantz)  Baking-Powder 8.08 

Hecker's  Perfect  Baking-Powdor 9. 29 

Gilbert  S.  Graves's  Imperial  Baking-Powder 7 .  28 

Thurber's  Best  Baking-Powder 10 .  26 

Sterling  Baking-Powder 9.58 

Our  Best  Baking-Powder,  made  by  the  Purity  Chemical 

Works,  Philadelphia,  Pa 4.98 

♦Page  845. 
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PHOSPHATE  POWDERS. 


Wheat  Baking-Powder,  made  by  Martin  Kalbfleisch^s 

Sons,  New  York 3.79 

Rumf ord  Yeast-Powder 12. 86 

Horsford's  Self -Raising  Bread  Preparation 13. 56 


ALUU  PO^VDERS. 


Vienna  Baking-Powder 6.41 

Metropolitan  Baking-Powder 8.10 

Cottage  Baking-Powder 6.63 

HIXBD  POWDSBS. 

Dooley's  Baking-Powder 9.62 

Milea's  Premium  Baking-Powder 8.56 

JXtTM  AND  PHOSPHATE  POWDERS. 

Henkel*s  Baking-Powder 7. 74 

Mason's  Yeast-Powder 9 .  96 

Dixon  Yeast-Powder 10.37 

Patapsoo  Baking-Powder 7. 58 

Patapsco  Baking-Powder 6. 70 

Patapsco  Baking-Powder 8.42 

Silver  Spoon  Baking-Powder 7. 33 

Windsor  Baking-Powder 9. 36 

Davis's  O.  K.  Baking-Powder 8.10 

Bmnswick  Baking-Powder 9. 81 

Atlantic  and  Pacific  Baking-Powder 7. 91 

Silver  King  Baking-Powder 4.99 

Eureka  Baking-Powder 7.63 

Silver  Star  Baking-Powder 7. 61 

Purity  Baking-Powder 7. 13 

FILLINO. 

It  is  evident  that  of  several  powders  made  up  of  the  same  materi- 
als, the  one  which  contains  the  smallest  proportion  of  inert  matter 
or  filling,  other  things  being  equal,  will  have  the  best  carbonic-acid 
efficiency  or  "strength."  On  the  other  hand,  if  the  amount  used  is 
too  small  for  the  proper  preservation  of  the  sample,  it  will  deterio- 
rate rapidly,  and  perhaps  will  show  less  strength  after  keeping  a  short 
time  than  any  other  powders  with  a  somewhat  larger  amount  of  fill- 
ing. It  becomes  a  question,  therefore,  as  to  the  minimum  limit  of 
the  amount  of  filling  that  is  consistent  with  good  keeping  qualities. 
Professor  Prescott*  says  on  this  point: 

From  13  to  18  per  cent,  of  starch  is  not  too  much  for  the  permanence  of  a  cream 
of  tartar  baking-powder,  but  filling  beyond  20  per  cent,  must  be  held  an  unques- 
tionable dilution. 

In  my  samples  the  average  per  cent,  of  starch  in  the  bitartrate 
powders  was  14.04;  the  highest  was  24.67  per  cent.,  and  the  lowest 
5.32  per  cent.  The  latter  sample  evidently  did  not  contain  enough, 
for  it  had  a  much  lower  carbonic-acid  strength  than  most  of  those 
that  had  more  filling.  The  bitartrate  powder  containing  the  maxi- 
mum of  filling,  No.  5527,  contained  also  the  lowest  per  cent,  of  avail- 
able carbonic  acid.  The  powders  made  up  with  free  tartaric  acid 
contained  much  more  filling,  this  being  doubtless  necessitated  by  the 
more  hygroscopic  character  of  the  free  acid.  They  contain,  respect- 
ively, 40.05  ana  45.63  per  cent,  of  starch,  and  9.53  and  4.98  per  cent. 

*  Organic  Analyses,  500. 
AG  89 18 
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of  available  carbonic  acid.     Of  the  phosphate  powders  No.  5508  con- 
tains rather  a  large  amount  of  filling,  26.41  per  cent.,  while  No.  5506 
contains  none  at  all,  evidently  to  its  detriment,  as  previously  notei 
Even  the  acid  part  of  No.  5509  contains  20.81  per  cent,  of  starch,  al- 
though it  is  kept  separate  from  the  alkali.     It  is  in  the  alum  and 
the  alum-and-phospnate  powders,  however,  that  the  highest  percent- 
ages of  filling  are  found.    The  average  of  all  is  40.76  per  cent,  of 
starch,  the  maximum  52.29  per  cent.,  the  minimum  31.64  per  cent. 
Here  we  find  the  cause  for  the  low  percentages  of  available  carbonic 
acid  in  these  powders,  which  should,  theoretically,  afford  a  higher 
carbonic-acid  strength  than  any  of  the  other  classes.     Whether  a 
large  amount  of  filling  is  more  necessary^  where  alum  is  used  to  pre- 
vent deterioration,  whether  it  is  added  simply  as  a  diluent,  so  that 
the  amount  of  alum  taken  into  the  stomach  will  be  less  apt  to  produce 
an  injurious  effect,  or  whether  it  is  added  to  cheapen  the  powder,  I 
can  not  say.   The  first  hypothesis  seems  the  most  probable,  especially 
if  the  alum  is  used  with  but  a  small  proportion  of  its  water  of  crys- 
tallization driven  off.     If  the  second  is  true,  the  object  is  not  ob- 
tained, of  course,  for  the  more  filling  used  the  greater  the  quantity 
of  powder  required  to  produce  the  same  aerating  effect,  and  as  fox 
the  third,  alum  and  soda  are  about  as  cheap  as  starch. 

It  must  be  remembered  that  the  percentages  of  starch  given  ia  tlis 
tables  represent  cmhydroiLS  starch. 

"DOMESTIC  BAKING-POWDERS." 

It  may  be  asked,  can  not  the  consumer  make  up  his  own  baki^-S' 
powders?  The  difficulties  in  the  way  of  doing  this  may  be  enunci©^'" 
ated  as  follows : 

(1)  The  chemicals  in  the  market,  as  purchased  by  the  consurtx^^^ 
may  not  be  pure,  or  of  full  strength,  so  that,  when  combined  ^^ 
proper  proportions  they  do  not  give  good  results. 

(2)  The  proper  proportions  to  use,  and  the  necessity  of  thorough 
mixing  to  secure  good  results,  would  not  be  well  understood  by  auX 
one  who  was  not  a  chemist. 

(3)  In  order  to  prevent  the  action  of  the  ingredients  upon  on^ 
another,  and  to  preserve  the  strength  of  the  powder  unimpaired  b0 
long  as  possible,  the  manufacturer  dries  all  his  chemicals  before 
mixing  them,  so  as  to  drive  off  most  of  the  adhering  moisture.  Bak- 
ing-soda can  not  be  dried  much,  as  it  loses  its  carbonic  acid,  and  con- 
sequently its  efficiency,  at  very  low  temperatures.  The  starch,  how- 
ever, containing  as  it  does  from  10  to  18  per  cent,  of  moisture,  can 
be  thoroughly  dried  at  100*^  to  105"*  C. ,  ana  its  efficiency  as  a  filling 
material  greatly  increased.  The  cream  of  tartar  can  also  be  thor- 
oughly dried.  This  operation  of  drying  chemicals  at  a  temperature 
below  that  at  which  decomposition  would  occur  seems  rather  too 
elaborate  an  operation  for  the  kitchen. 

These  difficulties  are  more  apparent  than  real,  however.  In  answer 
to  the  first,  it  may  be  said  that  the  bitartrate  is  the  only  chemical 
which  is  likely  to  be  adulterated,  and  as  there  is  no  difficulty  nowa- 
days in  obtaining  a  pure  article  in  the  wholesale  market,  it  only  re- 
quires the  proper  enforcement  of  adulteration  laws  to  oblige  the 
retailer  to  furnish  a  Rood  article.  The  second  objection  may  be  met 
by  furnishing  the  public  simple  f ormulsB  for  compounding  such  pow- 
ders; and  the  third,  which  is  doubtless  the  most  serious,  I  believe 
can  be  overcome  by  using  a  larger  proportion  of  filling,  without  dry- 
ing the  chemicals. 


if! 
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:4iN  I  In  the  present  days  of  cooking-scliools,  when  bo  much  interest  is 
X;,  I  taken  in  the  preparation  of  food,  and  in  all  branches  of  the  culinary 
TirJ  art,  it  may  not  be  amiss  to  devote  a  little  sjjace  to  th6  discussion  of 
this  subject,  although  it  is  not,  perhaps,  strictly  within  the  scope  of 
_        the  present  investigation. 

peij  With  a  view  of  aetermining  the  possibility  of  making  up  baking- 
powders  from  a  simple  formula  that  could  be  used  in  the  household, 
and  also  to  see  what  strength  of  powder  could  be  obtained  by  lessen- 
ing the  quantity  of  filling  used,  I  compounded  a  number  of  powders 
from  commercial  cream  of  tartar  and  soda,  using  different  propor- 
tions of  starch,  and  determined  the  per  cent,  of  carbonic  acid,  both 
total  and  available,  in  each.  The  chemicals  used  were  dried  before 
mixing,  and  the  latter  operation  very  thoroughly  performed. 


3"> 


5^. 


FormtUa  No.  1,  containing  20  jper  cent  starch  filling. 

Cream  of  tartar ounces. .         8 

Baking-Boda , do 4 

Com  starch do 8 

Total  carbonic  acid per  cent. .  18. 89 

Available  carbonic  acid do 11. 96 

FormiUa  No,  2,  containing  about  15  per  cent,  starch  filling. 

Cream  of  tartar omices. .         8 

Baking-soda do. ...         4 

Com  starch. do. . . .         2 

Total  carbonic  aqid per  cent. .  14. 60 

Available  carbonic  acid do 12. 89 

Formula  No.  8,  containing  10  per  cent,  atarch  fitting. 

Cream  of  tartar pmices. .         6 

Baking-soda do....         8 

Com  starch dO 1 

Total  carbonic  acid per  cent. .  15. 10 

Available  carbonic  acid do. ...  18. 70 

From  the  above  it  will  be  seen  that  most  excellent  results  were  ob- 
tained with  these  powders,  made  up  by  simple  formulae.  The  pow- 
der containing  the  least  percentage  of  starch,  formula  No,  3,  gave 
13.70  per  cent,  of  available  carbonic  acid,  nearly  1  per  cent,  more 
than  flie  highest  result  obtained  in  any  of  the  commercial  samples. 
To  be.  sure  these  powders  were  freshly  made,  and  would  doubtless 
deteriorate  on  keeping,  those  with  the  lowest  amount  of  starch  per- 
haps more  rapidly  than  the  others,  as  most  of  the  commercial  sam- 
ples containing  less  than  10  per  cent,  of  starch  show  low  percentages 
of  available  carbonic  acid,  No.  6605  being  an  exception.  But  these 
prepared  samples  establish  very  completely  the  point  I  desired  to 
make,  that  bating-powders  can  be  readily  made  up  by  simple  for- 
mulae that  will  compare  favorably  with  the  best  samples  obtainable 
in  the  market. 

These  samples,  however,  were  all  made -with,  ^ell-dried  ingredients, 
as  they  would  be  by  a  manufacturer.  The  next  question  is,  whether 
a  powder  could  be  made  which  would  keep  without  serious  deterio- 
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ration,  without  drying  the  chemicals.    To  this  end  I  used  a  larger  pro- 
portion of  starch  according  to  the  following  formula:^ 

Formula  No.  4,  made  toithout  drying  the  ingredients,  containing  2Sper  oewt,  starA 

filling. 

Cream  of  tartax ounces..         8 

Baking-«oda do. ...         4 

Ck>rn  starch do. ...         4 

Total  carbonic  acid per  cent. .  12.68 

Available  carbonic  acid do. ...  10. 91 

This  gives  a  fairly  good  amount  of  available  gas,  considerably 
higher  than  the  average  of  the  commercial  samples.  EstimationB 
of  the  available  carbonic  acid  in  the  same  sample  after  it  had  stood 
over  two  montiis  in  the  laboratory  showed  absolutely  no  loss  in 
strength.  I  had  it  tried  in  a  practical  way  by  several  persons  in  the 
Department  who  used  it  in  their  kitchens,  and  reported  excellent  re- 
sults, finding  it  fully  as  efficient  in  all  respects  as  the  powder  they 
were  accustomed  to  buy.  The  consumer  can  pay  full  retail  price  for 
the  ingredients  and  still  make  it  up  for  about  naif  the  price  at  which 
a  good  powder  is  sold,  and  if  he  makes  sure  of  the  (juality  of  his 
cream  of  tartar  he  will  have  an  article  of  which  the  punty  is  assured, 
and  which  has  not  lost  in  strength  by  being  kept  in  stock  an  indefi- 
nite length  of  time  by  the  retailer.  I  can  see  no  reason  why  all 
housekeepers  should  not  make  their  own  baking-powder. 

REGULATION    OF  THB  SALE  OF  BAKmO-POWDEBS. 

Tho  best  plan  for  the  reflation  by  law  of  the  sale^f  baking-pow- 
ders in  the  present  condition  of  our  knowledge  of  their  effect  upon 
the  system  would  seem  to  be  to  require  the  manufacturer  to  use  a 
label  giving  approximately  the  composition,  or  analysis,  of  the  pow- 
der sold.  This  is  recommended  by  Professor  Cornwall,  and  it  ap- 
pears to  offer  the  best  solution  of  the  whole  problem.  The  t^imony 
that  has  been  adduced  is  hardly  sufficient  to  justify  the  prohibition 
of  the  sale  of  the  cheaper  kinds  of  powders  as  bein^  injurious  to 
health,  but  if  they  were  required  to  be  sold  with  a  label  giving  their 
true  composition  it  would  soon  lead  to  investigations  upon  this  point. 
This  is  in  harmony,  also,  with  modem  ideas  m  regard  to  lec^l  regn- 
lation  of  the  sale  of  food-stuffs,  the  tendency'  nowadays  being  to 
allow  the  sale  of  cheap  substitutes  for  any  article  of  food  so  lon^  as 
they  are  not  actually  injurious  to  health,  but  to  make  all  possible 
provision  to  insure  tnat  the  purchaser  should  know  exactly  what  he 
IS  getting,  and  that  the  substitute  shall  not  be  palmed  off  on  him  as 
the  genuine  article.  In  the  case  of  baking-powders  it  is  manifestly 
unjust  to  the  public  to  allow  the  sale  of  a  first-class  tartrate  powder 
ana  an  alum  powder  as  the  same  article,  and  it  is  equally  unjust  to 
tli3  manufacturer  of  the  higher-priced  article.  The  nature  of  the 
substance  is  such  that  the  purchaser  has  no  means  of  ascertaining  by 
any  simple  or  easy  means  the  character  of  the  article  he  buys,  to  say 
nothing  of  its  relative  quality.  Such  a  regulation  should  meet  witn 
the  approbation  of  all  concerned  in  the  manufacture  of  baking-i)ow- 
ders.  The  manufacturers  of  high-CTade  powders,  such  as  tartrate  or 
phosphate  powders,  would  certainly  not  object  to  it,  and  it  would 
ultimately  be  to  the  advantage  also  of  the  cheaper  sorts,  such  as  alum 
powders,  provided  they  could  succeed  in  provmg  that  such  powders 
produced  little  or  no  injury  to  the  health  of  the  consumer. 

Ample  analogy  and  precedent  for  such  regulation  are  furnished 
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l)y  the  laws  for  the  sale  of  fertilizers  which  are  in  operation  in  most 
or  the  States.  Although  these  substances  are  used  for  widely  dif- 
ferent purposes,  the  conditions  that  require  the  legal  supervision  of 
their  sale  are  quite  similar  in  many  respects.  A  substance  sold  as  a 
fertilizer  must  have  its  composition,  m  so  far  as  is  necessary  f pr 
its  valuation  for  such  a  purpose,  plainly  stated  on  the  bag  in  which 
it  is  sold,  because  the  purchaser  lias  no  means,  of  ascertaining  this 
value  by  anjr  ordinary  or  simple  test.  Otherwise  the  manufacturer 
could  easily  impose  upon  him  by  selling  him  a  powdered  substance 
which  resembled  a  fertilizer  in  general  appearance,  but  contained  no 
constituent  of  any  value  whatever  for  fertilizing  purposes.  The 
purchaser  of  a  basing-powder  receives  a  white  powder  which  may 
contain  various  substances  more  or  less  valuable  lor  the  desired  pur- 

£ose,  or  of  no  value  whatever,  or  perhaps  even  injurious  to  the 
ealth. 

The  housewife  surely  deserves  protection  against  swindling  as 
much  as  the  farmer,  ana  she  has  no  better  means  for  ascertaining  the 
strength  and  qualitjr  of  the  baking-powder  she  buys  than  the  latter 
has  for  learning  the  strength  of  his  fertilizer.  The  verity  and  ac- 
curacy of  the  analysis  stated  on  the  label  should  be  insured,  as  in 
the  case  of  the  fertilizer,  by  its  being  performed  by  sworn  analysts. 
If  such  a  regulation  were  enforced,  people  would  soon  inform  tnem- 
selves  of  the  respective  merits  of  different  varieties,  and  the  further 
requirement  of  a  certain  standard  of  strength,  as  suggested  by  Pro- 
fessor Cornwall,  would  probably  be  unnecessary,  as  tney  would  learn 
to  interpret  thct  analysis,  and  a  powder  made  up  with  50  per  cent,  of 
starch,  for  instance,  would  have  to  be  sold  cheaper  than  one  made 
with  10  per  cent.,  or  not  sold  at  all. 
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THB   COMPOSITION  OF  BUTTER. 

One  of  the  fundamental  principles  of  dairying  .is  regard  for  the 
influence  which  the  care  of  the  animal,  supervision  of  the  milking, 
separation  of  the  cream,  ripening  of  the  cream,  churning  and  wash- 
ing, have  on  the  quality  of  butter  for  table  use.  These  processes 
also,  together  with  the  method  of  packing,  have  a  notable  influence 
upon  the  preservation  of  the  butter  in  a  sweet  state.  The  discussion 
oi  the  above  problems,  however,  is  a  thing  for  the  practical  dairy- 
num  rather  than  the  chemist.  The  chemical  composition  of  butter 
fat,  as  influenced  by  the  character  of  food  received  by  the  animal, 
the  race  of  the  animal,  and  the  peculiarities  of  the  animal,  has  hith- 
erto been  little  studied  from  a  chemical  point  of  view.  To  the  latter 
subject  I  ^opose  to  devote  the  following  paper. 

LoAe  in  February,  this  year,  I  received  a  letter  from  Prof.  H.  H. 
Harrington,  chemist  of  tne  Experimental  Station  of  Texas,  accom- 
panied by  two  samples  of  butter  which  he  asked  me  to  examine.  The 
following  extract  from  Professor  Harrington's  letter  will  indicate 
the  motive  which  led  him  to  send  samples : 

Some  work  in  our  laboratory  indicates  that  volatile  acids  from  the  cotton-eeed 
batter  are  much  lower  than  has  been  generally  supposed.  I  send  two  samples  of 
batter,  one  from  cotton-seed  feed  and  the  other  from  ^^  containing'  no  cotton- 
seed. If  you  can  do  me  the  favor  of  analyzing  this  butter,  I  shall  send  more  sam- 
ples from  the  same  cows  on  the  same  feed.  We  hope  in  the  near  future  to  follow 
up  these  analyses  with  complete  uoalyses  of  butter  from  different  feeds,  feeding  two 
oowB  on  cotton-seed  and  then  chimging  them  to  other  feed. 
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The  two  samples  of  butter  received  from  Mr.  Harrington  were  en- 
tered as  follows :  Butter  from  cotton-seed  No.  6316;  butter  from  other 
feed,  No.  6317. 

The  samples  sent  by  Mr.  Harrington  were  small  and  a  complete 
analysis  could  not  be  made;  but  the  results  obtained  on  the  small 
samples  sent  are  of  such  interest  that  I  will  communicate  them  at 
the  present  time  and.  call  attention  to  the  peculiarities  noticed. 

BestilU  of  analyses, 
[Degrees  Centigrade.] 


Volatile  acids 

^BaO,H,for  5 

grams. 

Iodine  ab> 
sorbed. 

Melting 
point. 

Reduotioa 

of  silver  by 

Becrhi. 

6816 

Cc. 

MOO 

28.60 

Per  cent. 
83.40 
81.89 

o 

45 
84.2 

Distinct. 
None. 

6817 

The  most  remarkable  points  connected  with  the  above  analyses  are 
as  follows: 

1)  The  low  percentage  of  volatile  acids  in  butter  from  cotton-seei 

[2j  The  phenomenally  high  melting  point  of  the  butter  from  cotton- 
seed. 

(3)  The  persistence  of  the  reducing  agent  of  the  butter  from  cot- 
ton-seed as  indicated  by  its  action  upon  nitrate  of  silver. 

The  melting  point  of  the  butter,  as  will  be  seen,  is  higher  than 
that  of  pure  lard.  The  particular  point  to  be  noticed  in  this  matter 
is  that  m  butter  designed  for  consumption  in  southern  countries,  or 
produced  in  southern  countries,  the  mixture  of  cotton-seed  with  the 
feed  of  cows  will  tend  to  raise  the  melting  point  of  the  butter  and 
render  it  more  suitable  for  consumption  in  hot  climates. 

The  persistence  of  the  reducing  agent  is  also  a  matter  of  interest. 
It  has  passed,  in  the  samples  examined,  through  the  digestive  organ- 
ism of  the  cow  and  has  re-appeared  in  the  butter  with  almost  undi- 
minished activity.     The  selective  action  of  the  digestive  orjgans  on 
the  different  glycerides  contained  in  the  food  of  the  animal  is  also  a 
matter  of  importance.    It  would  be  expected  a  priori  that  the  butter 
from  a  cow  fed  largely  on  cotton-seed  oil  would  contain  more  olein 
and  have  a  lower  melting  point  than  if  ordinary  food  were  used. 
On  the  contrary  it  is  seen  that  either  the  more  solid  glycerides  have 
been  absorbed  during  the  process  of  digestion  or  that  the  olein  has 
undergone  some  distmct  change  in  the  digestive  organism  by  which 
it  has  assimilated  the  qualities  of  the  other  glyceriaes. 

From  an  analytical  point  of  view  the  results  are  of  great  impor- 
tance, since  they  show  that  a  butter  derived  from  a  cow  fed  on  cotton- 
seed meal  or  one  excreting  a  fat  of  unusual  quality  might  be  con- 
demned as  adulterated  when  judged  alone  by  the  amount  of  volatile 
acids  present.  Since  cotton-seed  meal  is  destined  to  be  a  cattle  food 
of  great  importance,  especially  in  the  southern  part  of  the  United 
States,  this  is  a  fact  of  the  greatest  interest  to  analysts. 

The  observation  of  Mayer,  soon  to  bementioned,  that  the  specific 
gravity  of  butter  fat  varies  with  its  content  of  volatile  acids,  1  have 
also  verified  in  some  cases  by  the  determination  of  the  specific  gravity 
of  samples  of  butter  fat  taken  from  the  milk  of  the  same  cows  kept 
on  the  same  food,  but  taken  the  following  day  after  the  samples  men- 
tioned. 
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)ecific  gravity  for  the  cotton  meal  fed  sample  was  .8929  at 

specific  gravity  for  the  ordinary  fed  sample  was  .8991  at  99®, 

^  ssor  Mayer's  experiments  were  made  on  a  single  cow  of  a 

Holland  breed.    jProm  time  to  time  during  the  progress  of  the 

lents  the  original  food  was  used  in  order  to  see  what  effect 

iod  of  lactation  would  produce.    The  cow  was  fed  for  twelve 

)n  each  separate  ration  before  the  samples  were  taken.    After 

lavs  more  another  set  of  samples  was  taken,  and  then  the  food 

jed  for  a  new  experiment. 

the  butter  fat  the  melting  and  solidifying  points  were  taken  and 
volatile  acids  determined  according  to  the  method  of  Reichert. 
specific  gravity  was  also  determined  by  the  Westphal  method 

16  rations  of  the  cow  were  composed  of  the  following  materials: 

itionNo.  1. 15  kilograms  meadow  hay  and  2  kilograms  linseed  cake. 

ktion  No.  2.  Siloed  grass  ad  libitumy  and  2  kilograms  linseed  cake. 

jRation  No.  3.  20  kilograms  beets,  8  kilograms  hay,  and  2  kilo- 

ims  linseed  cake. 

Ration  No.  4.  Pasture  grass  ad  lihitwm. 

Ration  No.  5.  Chopped  clover  with  14  per  cent,  of  other  grasses 
"  libitum, 

f  The  highest  melting  point  observed  (viz^  40.6)  was  from  ration  No. 
I,  and  the  lowest  (viz,  32.5)  from  ration  No.  6.  The  highest  volatile 
kcii&  were  produced  by  No.  3,  and  required  38.5  cubic  centimeters 

r^  alkali.    The  lowest  volatile  acids,  viz,  20  cubic  centimeters,  were 

observed  with  ration  No.  2. 

The  results  of  my  analyses  were  obtained  on  the  first  samples  of 
butter  sent  by  Mr.  Harrington,  and  were  published  in  Agricultural 
Science  for  April  1,  1889,  pp.  80  et  seq.  Not  fully  satisfied  with  the 
result  of  a  single  determmation,  I  asked  Professor  Harrington  to 
send  me  other  samples  of  butter,  which  he  did  on  two  subsequent 
occasions.  The  analyses  of  the  two  last  sets  of  samples  sent  did  not 
fully  bear  out  the  results  obtained  in  the  first  set.  This  led  me  to 
believe  that  perhaps  the  influence  of  the  animal  was  not  fully  allowed 
for  in  Professor  Harrington's  samples.  The  last  two  sets  of  samples 
were  analyzed  with  the  following  results: 

No.  6347,  sample  from  cow  fed  on  com  meal  and  wheat  bran  only, 

Nos.  6348,  6349,  and  635u  from  cows  fed  on  2  pounds  cotton-seed 
meal,  4  pounds  cotton-seed,  and  16  pounds  com  and  wheat  bran. 

No.  6374,  from  cow  having  no  cotton-seed  in  food. 

Nos.  6375,  637G,  and  6378,  from  cows  fed  solely  on  cotton-seed  meal. 

The  ajialytical  data  obtained  are  as  follows: 


Specific 

gravity  at 

100«C. 

VolatU.  ankl 

Melting 
point 

0847 

0 

Cc. 
84.70 

27.60 
27.70 
25.30 
10. 9G 
27.30 
25.80 
25.40 

•    » 
85.10 
40.00 
40.80 
40.80 
36.  W 
84.45 
86.60 
86.23 

6848 

^9068 

.9009 
.9009 
.8967 
.8089 
.8062 
.8089 

6349 

6350 

6374 

6875 

6376 

6878 

•This  number  is  probably  too  high. 
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The  above  data  are  very  perplexing.  The  conclusions  derived 
from  the  first  set  of  samples  are  supported  solely  from  the  fact  that 
the  cows  fed  on  cotton-seed  meal  gave  butters  which,  with  one  excep- 
tion, had  a  higher  melting  point  than  ordinary  butter.  The  phe- 
nomenally low  percentage  of  volatile  acids  in  6374  would  indicate 
that  the  cow  furnishing  this  sample  was  the  same  as  that  furnishing 
the  low  volatile  acids  in  the  first  set  of  samples.  An  inquiry  directed 
to  Professor  Harrington  to  elucidate  this  point,  however,  has  not  yet 
been  answered,  Mr.  Harrington  replying  that  he  has  not  had  time 
to  inform  me  on  the  subject. 

Another  supposition  is  that  in  some  way  the  numbers  of  the  sam- 
ples may  have  been  changed  in  the  analysis,  but  this  is  scarcely 
{)robable.  The  importance  of  a  more  careful  study  of  this  subject 
ed  me  to  institute  some  feeding  experiments  of  my  own  in  order 
to  xmravel,  if  possible,  the  mysteries  of  the  preceding  analjrses.  I 
accordingly  obtained  authority  from  the  Secretary  of  Agriculture 
to  arrange  for  certain  feeding  experiments  with  Professor  Alvord, 
of  the  Maryland  Agricultural^xperiment  Station.  Three  cows  were 
selected  for  these  experiments,  described  by  Professor  Alvord  as  fol- 
lows : 

No.  1.  Full-bred  Jersey, 

No.  2.  Full-bred  Ayrshire. 

No.  3.  Cross-bred  Jersey  and  Ayrshire. 

These  cows  were  kept  on  ordinary  pasturage  for  ten  days,  and  then 
the  milk  from  each  of  the  cows  for  three  days  was  taken  for  the 
experiments.  All  the  milk  was  subjected  to  the  same  conditions. 
It  was  set  in  earthen  bowls  in  a  refrigerator,  at  45°  to  50°  Fah.,  and 
skimmed  after  twelve  hours.  The  cream  was  mixed  and  kept  at  55° 
to  60°  Fah.  nntil  the  fourth  day  after  the  beginning  of  the  milkings. 
The  cream  was  then  ripened  in  a  room,  at  60°  Fah.  temperature,  for 
twenty-four  hours.  After  cooling  to  62°  Fah. ,  the  cream  was  churned, 
the  temperature  rising  from  62°  Fah.,  at  the  beginning  of  the  churn- 
ing, to  65°  at  its  close.  The  time  required  for  each  churning  was 
twenty  minutes.  The  three  days  on  wliich  the  milk  was  saved  were 
damp,  hot  days,  vei^y  unfavorable  for  making  good  butter.  In  all 
cases  the  butter  was  thoroughly  washed  in  cool  well-water,  made 
into  rolls,  and  put  in  glass  jars.  One-lialf  of  each  sample  of  the  first 
lot  was  salted  at  the  rate  of  two-thirds  of  an  ounce  of  salt  to  1  pound 
of  butter. 

After  the  conclusion  of  the  first  set  of  experiments  the  cows  were 
gradually  changed  to  a  ration  of  cotton-seed  meal,  using  the  com- 
mercial variety,  such  as  is  used  for  fertilizing  purposes,  as  no  unex- 
tracted  cotton-seed  meal  could  bo  obtained  at  this  season  of  the  year. 
The  ration  of  cotton-seed  meal  was  gradually  increased,  the  cows 
finally  being  given  all  they  would  eat  of  it.  The  following  are  the 
facts  as  to  the  secojid  lots : 

The  feeding  of  cotton-seed  meal  was  commenced  on  the  26th  of  July,  giving  but 
1  pound  at  a  teed  at  first,  but  constantly  increasing  the  quantity.  The  milk  saved 
and  used  for  the  second  lots  of  butter  was  that  of  the  2d,  8d,  and  4th  of  August. 
Below  is  given  a  table  showing  the  quantity  of  meal  consumed;  milk,  cream,  and 
butter  produced  from  each  cow,  and  time  of  churning: 
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Lot. 


1 

S 


Brood. 


Jener 

AyTBDire 

CroBS-bred  Jersey  and 
Ayrshire 


Cotton 
seed  meal 

con- 
sumed on 
August  1, 

8,andS. 


Lb9. 

2B 


Milk  prod 

uct  used  for 

the  buttar 

Augusts, 

8,  and  4. 


Lb8.  ox. 
82    15 

87  00 

88  04 


Cream 

from  the 

milk  stated 

churned. 


IZAt.  o». 

16     8 

9    12 

9     0 


Butter 
made  from 
the  stated 
cream  Au- 
gust 6. 


Lb9.  OK. 

8   06 
1    12 

1    07 


Time  of 

churning 

for  each 

lot. 


Min. 
18 
22 

14 


Temper- 
ature of 
cream  at 
starting 
chum. 


E>xiring  this  trial  the  cows  were  turned  into  a  small  lot  with  very 
short  pasturage,  for  exercise  and  access  to  running  water. 

They  were  Md  only  the  cotton-seed  meal  and  consumed  the  quantity 
^^ted.  At  close  of  trial  the  Jersey  and  cross-bred  cows  were  be- 
^^^ittdng  to  refuse  the  meal.  The  Ayrshire  continued  to  eat  all  offered 
^d  probably  could  have  been  fed  12  pounds  a  day — ^but  I  was  afraid 
r^  give  her  over  11  pounds  a  day  and  aid  that  only  twice.  (She  later 
^^J>t  on  at  8  and  10  pounds  per  day,  while  the  others  fell  to  1  and  2 
Pounds.) 

I    The  analytical  data  obtained  on  these  samples  of  butter  are  found 
^^  the  following  table: 

DESCRIPTION  OF  SAMPLES. 

^467,  onsalted  butter  from  pure  Jersey  oow  on  pasture,  no  feed. 

^468,  unsalted  butter  from  pure  Ayrshire  cow  on  pasture,  no  feed. 

^469,  unsalted  butter  from  cross-bred  Jersey  and  Ayrshire  on  pasture,  no  feed. 

Q47O,  salted  butter,  same  as  6467. 

O47I,  salted  butter,  same  as  6468. 

6472,  salted  butter,  same  as  6469. 

6478,  huUer  from  pure  Jersey  cow  fed  on  cotton-seed  meal. 

6479,  butter  from  pure  Ayrshire  cow  fed  on  cotton-seed  meal. 

Q480y  butter  from  cross-bred  Jersey  and  Ayrshire  fed  on  cotton-seed  meal. 

In  addition  to  the  above  samples  I  have  also  included  two  samples 
^f  creamery  butter  from  a  large  creamery  at  Attica,  Kans. 

Eight  thousand  pounds  of  milk  are  received  daily  at  this  creamery, 
^1  of  w'hich  comes  from  native  cows  feeding  on  native  prairie  grass, 
With  the  exception  of  a  few  Holstoin  cows  kept  by  one  person. 

• 

6409,  butter  from  Attica  Creamery,  made  May  20, 1889. 

6473,  butter  from  Attica  Creamery,  made  July  20, 1889. 

Table  of  ancUyses, 


[Degrees  centigrade.] 

Melting 
point. 

Iodine 
absorbed. 

Volatile 

acids 

N  Ba0,H, 

for  5  grams. 

Specific 
gravity. 

Bechi's 
reaction. 

Milliau's 
reaction. 

Fatty  acids. 

Serial  No. 

Crystalliz- 
;.  ing  point. 

Iodine  ab- 
sorption. 

M87 

W68 

6489 

6470 

6471 

6472 

647S 

M79 

6480 

WOB 

647« 

• 

84.9 
36.8 
86.3 
»S.8 
85.6 
36.2 
88.4 
49.0 
88.8 
88.3 
84.4 

Percent. 
27.7 
41.1 
88.0 
87.9 
40.7 
88.2 
81.9 
86.8 
86.3 

C.e. 
22.8 
^.6 
22.1 
22.8 
22.6 
22.3 
21.4 
20.8 
21.1 
28.1 
29.8 

.9010 
.9006 
.9019 

None. 
None. 
None. 

None. 
None. 
None. 

• 

88.96 
89.80 
88.56 

JPcr  cent. 
88.60 
4».60 
89.80 

.9016 
.9012 
.9011 
.9001 
.9021 

Marked. 
Marked. 
Marked. 

i&arked. 
Marked. 
Marked. 

41.26 
48.80 
41.45 

87.96 
88.72 
87.68 

89.8 

Trace. 

Trace. 

89.60 

81.96 
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The  study  of  the  data  in  the  above  table  reveals  many  points  of 
interest.  In  general  the  data  corroborate  the  results  of  the  first  study 
of  the  samples  sent  by  Professor  Harrington.  The  melting  points  of 
the  butters  from  cows  fed  on  cotton-seed  meal  are  niarkealy  Higher 
than  from  the  other  samples.  There  is  also  a  markedly  diminished 
content  of  volatile  acids  m  these  butters  and  a  lower  iodine  absorp- 
tion power.  The  latter  character  is  unlike  the  Harrington  sample. 
Another  characteristic  phenomenon  noticed  in  the  first  samples  of 
butter  is  also  here  repeated,  namely,  the  persistence  of  the  reducing 
agent  which  is  present  in  cotton-seed  oil  m  the  butter  derived  from 
animals  fed  thereon.  The  physiological  importance  of  this  phenome- 
non will  be  mentioned  in  another  place.  The  most  curious  results, 
hbwever,  of  these  experiments  is  found  in  the  increase  in  the  butter 
of  the  glycerides  having  a  high  melting  jyoint:  in  other  words,  the 
glycerides  of  the  palmitic  and  stearic  series.  While  further  experi- 
ment may  be  necessary  to  show  that  there  is  a  uniform  diminution 
^of  volatile  acids  in  butters  from  cows  fed  on  cotton-seed  meal,  the  fact 
is  now  most  clearly  established  that  the  melting  point  of  such 
butters  is  uniformly  higher.  In  regard  to  the  absorption  of  iodine 
by  the  butters  from  cotton-seed  fed  cows,  the  results  obtained  above 
are  somewhat  at  variance  with  those  secured  by  Ladd,*  who  states 
that. butter  from  cows  fed  on  linseed  meal  contained  3.5  per  cent, 
more  olein  than  those  samples  which  were  obtained  from  cows  fed 
on  bran.  This  conclusion-  of  Ladd's,  however,  may  not  be  the  true 
one,  since  linseed  oil  has  an  iodine  absorption  of  about  155  per  cent., 
and  this  high  co-efficient  may  have  had  some  influence  upon  the  but- 
ter as  regards  iodine  absorption.  It  is  possible,  therefore,  that  some 
of  the  linoleic  glyceride,  which  has  so  high  an  iodine  absorbing 
power,  may  have  found  its  way  into  the  butter,  thus  increasing  its 
iodine  absorption. 

Another  important  characteristic  of  the  butters  examined  is  seen 
in  their  abnormally  low  content  of  volatile  acids.  If  we  compare  the 
samples  from  the  Maryland  station  with  those  from  Kansas,  we  have 
a  very  characteristic  contrast  between  abnormal  pure  butter  and  nor- 
mal pure  butter.  The  two  samples  from  Kansas  show  a  percentage 
of  volatile  acids  which  is  not  unusually  met  with  in  samples  of  pure 
butter.  On  the  other  hand,  the  samples  from  the  Maryland  station 
show  an  abnormally  low  content  of  volatile  acids.  This  percentage 
of  volatile  acids  is  indeed  so  low  that  these  butters  would  be  con- 
demned as  spurious  if  we  relied  upon  the  volatile  acid  test  alone.  It 
does  not  seem  so  strange  in  the  light  of  these  facts  that  Allen  should 
have  found  abnormal  Banish  butters  which,  nevertheless,  from  their 
history,  were  certainly  genuine. 

In  so  far  as  the  breed  of  the  animal  is  concerned  in  the  above  ex- 
periments, it  does  not  seem  to  have  greatly  influenced  the  composi- 
tion of  the  butter.  The  low  content  or  volatile  acids  may  therefore  be 
attributed  either  to  the  pasturage  or  to  the  peculiarity  of  the  animals 
themselves,  or  to  the  period  of  lactation,  f  It  would  hardly  seem 
probable,  however,  that  three  animals  taken  at  random  should  have 

*  Report  of  New  York  Experiment  Station  for  1888,  page  91. 

t  The  time  at  which  each  of  the  cows  in  the  above  experiments  commenced  giv- 
ing milk  is  as  follows:  Jersey  cow,  February  3, 1889;  Ayrshire  cow,  March  28, 1889; 
cross-bred  Jersey  Ayrshire,  April  15,  1889.  The  period  of  lactation  therefore  was 
not  far  enough  advanced,  the  experiments  having  been  made  in  July,  1889,  to  have 
accounted  for  the  abnormal  character  of  the  butter  obtained. 
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exhibited  in  almost  the  same  degree  the  abnormal  qualities  indicated 
ia  the  composition  of  the  butters  above. 

The  physiological  questions  which  are  suggested  by  the  above  study 
are  of  the  utmost  consequence.  In  a  paper  entitled  **Note  on  the 
action  of  digestive  fluids  on  oil,"  published  in  The  Medical  News 
of  Jiilv  28,  1888,  I  called  attention  to  the  remarkable  influence 
exerted  on. a  lary^e  quantity  of  oil  in  the  human  digestive  organs.  A 
pint  of  oil,  presumably  sweet  oil,  but  more  likeiv  cotton  oil,  was 
administered  to  the  patient  for  the  relief  of  an  oostruction  in  the 
gall  duct.  This  oil  in  passing  through  the  digestive  organs  was  com- 
pletely decomposed  mostly  into  fatty  acid  with  some  soap,  forming 
an  emulsion  in  the  alimentary  canal,  and  being  voided  in  tne  form  of 
rounded  masses  of  considerable  consistence  were  mistaken  by  the 
patient  for  gall  stones.  This  action  of  the  digestive  liquids  was  en- 
tirely unexpected  and  seems  to  show  that  the  commonly  accepted 
notion  that  the  fats  are  acted  upon  in  the  digestive  organs  by  being 
emulsified  and  thus  absorbed  into  the  circulatory  fluids  is  an  errone- 
ous one. 

It  is  the  common  supposition  that  the  fats  have  for  a  physiological 
function  the  maintenance  of  the  animal  heat  of  the  body  and  the 
nutrition  and  supply  of  the  fatty  portions  thereof. 

The  experiments  m  feeding  cows  on  cotton-seed  meal  would  seem 
to  indicate  that  the  natural  glycerides  contained  in  cotton-seed  meal 
do  not  appear  in  the  butter  of  the  cows* fed  thereon.  If  the  cotton- 
seed oil  in  the  food  should  pass  unchanged  into  the  butter,  we  might, 
it  is  true,  have  a  lowering  of  the  volatile  acids,  but  tliis  would  be 
accompanied  by  a  great  increase  in  the  iodine  absorption  and  a  marked 
lowering  in  the  melting  point.  It  is  quite  certain  that  the  glycerides 
of  butter  which  yield  on  saponification  volatile  acids  are  not  derived 
from  similar  glycerides  in  the  food  of  the  animal.  It  may  also  be 
quite  true  that  none  of  the  glycerides  in  the  butter  of  the  cow  is  de- 
rived from  the  fat  of  the  foSi  of  the  animal.  It  is  more  than  likely 
that  the  fat  of  milk  is  a  direct  product  of  digestion  and  is  formed  con- 
jointly from  the  carbohydrates  and  the  albuminoids  in  the  cow's 
food.  We  need  not,  therefore,  be  perplexed  any  longer  at  the  pres- 
ence of  so  small  a  portion  of  stearine  and  so  large  a  proportion  or  tJie 
biityric  series  of  the  glycerides  in  the  fat  of  milk. 

Jxom  the  evidence  already  at  hand,  I  think  we  would  be  justified 
in  saying  that  practically  all  the  fats  in  milk  are  products  of  digestion 
and  none  of  them  results  of  simple  translation  tnrough  the  digestive 
organs  or  fats  already  present  in  food.  On  the  other  hand  we  have 
undoubted  evidence  of^  the  translation  of  other  substances  directly 
from  the  food  of  the  cow  to  the  butter  fat,  as  is  shown  in  the  presence 
of  the  aldehyd  in  cotton  oil,  which  reduces  silver,  in  the  butter  of  cows 
fed  on  these  substances.  Among  other  studies  on  the  influence  of 
the  food  on  the  composition  of  butter  I  might  cite  the  paper  of  Ladd, 
already  noted,  and  also  one  by  0.  J.  von  Lookeren,  published  in  the 
MUch  IZeitung,  No.  3, 1889,  page  47,  and  the  paper  of  Mayer,  published 
in  Die  Landwirtschaftlichen  Versuchs-Stationen,"  vol.  35,  page  2G1. 
These  studies  are  of  such  practical  interest  that  it  is  my  intention  to 
continue  them  during  the  coming  year  on  an  extended  series  of  feed- 
ing experiments,  in  wnich  I  hope  to  interest  experimenters  in  different 
parts  of  the  country. 
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COMPOSITION  OF  BUTTERS  SENT  BY  PROF.  G.  E.  MORROW  FROM  THE 

caa:iCAGO  dairy  show,  December,  i889. 

Tnese  butters  presnmably  represent  first-class  articles  and  analyses 
are  interesting  in  showing  what  the  composition  of  pure  butter  should 
be.  In  the  following  table  will  be  found  the  analysis  of  each  sample. 
The  means  may  be  taken  to  represent  fairly  well  the  composition  of 
a  first-class  article  of  butter. 

[Degrees  centigrade.] 


In  the  filtered  fat. 

In  the  butter. 

No.  of 
sample. 

Refraction 
Index  at 
80*;  water 
at  same 
tempera- 
ture equals 
1.83l. 

Rpedflc 

gravity 

compared 

with  water 

at  boiling 

point. 

Melting 
point. 

Iodine 
absorbed. 

Volatile  acids 

per  5  grams 

BaO,H,, 

incc.BaO,H«. 

Moisture. 

« 

sSaltand 
ash. 

Curd. 

•750 
16588 

♦761 
t658i 

•762 
f6681 

•788 
16586 

•764 
16667 

•766 
16680 

•766 
16588 

•767 

tUttUK 

•770 
16584 

» 

1.4570 
1.4560 
1.4571 
1.4565 
1.4C78 
1.4570 
1.4671 
1.4565 
1.4672 

.90180 
.00178 
.000S6 
.90804 
.90050 
.iOOGB 
.90000 
.90001 
.90088 

e 

81.8 
88.4 
88.3 
88. 8 
88.8 
88.8 
88.6 
88.8 
88.8 

Percent. 
86.9 

88.4 

88.1 

81.9 

88.4 

88.5 

85.4 

88.*1 

84.1 

85.6 
87.7 
87.0 
Not  determined 
85.8 
87.4 
87.6 
87.8 
88.6 

Percent. 
8.60 

10.47 
0.58 
8.87 
&85 
O.tt 
0.78 

11.86 
8.96 

Per  cent, 

4.58 

S.&8 
8.40 
8.18 
8.85 
8.60 
8.06 
1.77 
3.11 

Percent. 
0.86 

1.18 

1.01 

0.74 

0.40 

0.89 

t).72 

1.80 

1.04 

Kea] 

Of. 

1.4560 

.90008 

88.5 

84.0 

27.1 

9.66 

8.00 

0.M 

'Chicago  number. 


1  Serial  number. 


COMPOSITION    OF    LARDS  SENT    BY    HON.   W.  J.  IVES,     DAIRY    COM- 

.      MISSIONRR  OF  MINNESOTA. 

• 

Five  samples  of  lard  were  sent  to  the  Department  for  examination 
by  the  Hon.  W.  J.  Ives,  dairy  commissioner  of  Minnesota.  From 
the  examination  which  they  received  in  Minnesota  it  was  thought  that 
they  might  be  adulterated  with  cotton  oil.  There  was  not  a  sufficient 
quantity  of  the  samples  for  making  a  complete  examination,  but  the 
analyses  were  extended  as  far  as  the  amount  of  material  would  per- 
mit.   The  analytical  data  obtained  are  found  in  the  following  taole: 

[Degrees  centigrade.] 


No.  of  sample. 

IQ  the  filtered  fat. 

Refraction 
index  at 
80<>;  water 
at  same 
tempera- 
ture equals 

i.mi. 

Specific 

gravity 

compared 

with  water 

at  boiling 

point. 

Melting 
point. 

Iodine 
absorbed. 

Rise  of  tem- 
perature 
wfth  H,S0«. 

6600 !  ... 

6591 

0698 

1,4681 
1,4684 
1,4618 
1,4618 
1,4618 
1,4688 

.89478 
.89043 
.89488 
.89500 
.89567 
.89588 

o 

89.8 
88.2 
88.8 
88.8 
38.8 
40.8 

Percent. 
58.8 
60.7 
69.5 
59.9 
59.0 
60.4 

• 

89.0 
40.0 
86.5 
85.0 
85.0 
88.0 

6598 

6504 

6695 
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The  lards  were  also  examined  with  nitrate  of  silver  but  no  reduc- 
tion of  the  silver  could  be  secured  which  would  indicate  the  presence 
of  any  notable  TOrtion  of  cotton  oil.  The  quantity  of  the  material  at 
my  disposal  dia  not  permit  a  complete  examination  of  the  samples 
for  color  reaction  with  sulphuric  and  nitric  acids,  but  in  so  far  as  the 
test  was  applied  no  certain  indication  of  cotton  oil  was  detected. 

The  microscopical  examination  of  the  crystallized  fats  showed  some 
indication  of  the  presence  of  beef -fat  crystals,  but  the  proof  was  not 
definite.  In  all  respects  the  samples  deported  themselves  like  pure 
lard  and  they  could  not  be  condemned  as  spurious  without  more  ex- 
tensive and  thorough  examination. 

THE  FOOD  VALUE  OF  SORGHUM  8BBD. 

For  many  years  the  value  of  sorghum  seed  as  food  for  animals 
has  been  recognized,  and  it  has  been  extensively  used,  especially  for 
feeding  swine.  The  chief  objection  to  its  use  has  been  on  the  sup- 
position that  it  contained  tannin,  or  some  bitter  principle,  which 
would  prove  injurious  to  stock.  A  careful  examination  of  sorghum 
seed  has  failed  to  discover  the  presence  of  tannin,  and  the  only  pos- 
sible injurious  principle  which  it  can  contain  is  the  colpring  matter 
of  the  glumes.  A  careful  examination  of  this  coloring  matter  has 
been  made  and  its  composition  determined.  It  consists  of  33.5  per 
cent,  of  carbon,  6.6  per  cent,  of  hydrogen,  7.2  per  cent,  of  nitrogen, 
and  52.6  per  cent,  of  oxygen.  Any  possible  ill  effects  of  this  coloring 
matter,^ when  seed  is  used  for  food,  can  be  removed  by  the  removal 
of  the  glumes,  which  would  not  be  a  difficult  mechanical  process. 
Compared  with  maize  and  oats,  the  seed  itself  is  shown  to  be  of  fair 
quality,  equal  in  food  value  to  either  of  the  other  substancas  named. 
Analyses  were  made  of  a  great  many  different  varieties  of  seed,  but 
the  chief  difference  in  the  varieties  is  shown  in  the  percentage  of 
coloring  matter  rather  than  in  the  composition  of  the  seed  itself.  If 
sorghum  should  be  raised  for  seed  alone,  those  varieties  producing 
a  pure  white  seed,  like  the  White  Mammoth,  should  be  preferred  to 
those  producing  highly  colored  se^ds,  like  the  Early  Amber  and 
most  of  the  varieties  of  Chinese  cane.  The  percentage  of  moisture 
in  sorghum  seed  is  about  10,  the  actual  percentage  found  bein^  9.59 
as  a  mean  of  48  analyses.  The  percentage  of  albuminoids  was  lound 
to  be  11.71;  of  fat,  3.35;  of  substances  soluble  in  ether,  0.50  per  cent.; 
the  soluble  carbohydrates,  3.37  per  cent. ;  the  percentage  of  ash,  1.70: 
of  indigestible  fiber,  1.89  per  cent.;  the  percentage  of  starch  ana 
insoluble  digestible  carbohydrates  was  68.03.  These  analyses  will 
compare  favorably,  in  regard  to  the  food  value,  with  those  of  maize. 
The  above  analyses  were  based  on  the  seeds  from  which  the  glumes 
had  been  removed. 

The  value  of  sorghum  seed,  as  a  food  for  man  and  other  animals, 
is  found  to  be  fully  equal  to  maize  and  oats  and  but  little  inferior  to 
wheat.  When  fed,  excepting  to  poultry,  the  seed  should  be  either 
ground  or  boiled,  otherwise  much  of  it  will  pass  the  digestive  organs 
imtouched. 
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ANALTSB8  OF  WHBAT  AND  BARIiET. 

Four  samples  of  wheat  from  Weiser,  Idaho,  sent  by  V.  D.  Hannah^ 

accompanied  by  the  following  letter : 

Weisee,  Idaho,  February  14,  1889. 

Deab  Sib  :  Inclosed  find  samples  of  four  varieties  of  wheat,  which  I  think  it 
hard  to  beat.    Last  season  was  the  worst  ever  seen  since  the  settlement  of  Idaho. 

We  are  alwavs  glad  to  try  anything  new.    This  bearded  sample  came  from  yon, 
and  we  raised  last  season  at  the  rate  of  70  bushels  per  acre.    I  prize  it  very  highly. 
Very  respectfully, 

V.  D.  Hannah. 
Commissioner  of  Agriculture. 

The  samples  were  analyzed  with  the  following  results  : 

Serial  No.  6450,  short,  heavily  bearded  head. 
Serial  No.  6451,  short  head  without  beard. 
Serial  No.  6452,  short,  rugged,  but  unbearded  head. 
Serial  No.  6458,  long,  unbearded  head. 


' 

Serial  No. 

Av^tkge. 

• 
• 

6450. 

6451. 

6452. 

6468. 

Moisture 

Per  cent. 

14.66 

3.00 

2.46 

1.20 

14.85 

64.46 

Per  cent. 

12.69 

2.80 

2.25 

1.40 

11.20 

70.26 

Percent. 

14.04 

2.68 

2.00 

1.48 

12.61 

68.89 

Per  cent. 

1».85 

2.81 

2.26 

1.10 

12.84 

89.09 

JRw  cent. 
18.61 

Aah 

2.66 

Fat 

2.91 

Fiber 

1.81 

AlhiirninnMg r ,,..,.,..,  r .   .  t ..  r ........... . 

12.60 

CArhnh j-(lrii.tiMi  (dlfTerannA) , r , ,  -  -  - 

07.79 

100.00 

100.00 

100.00 

100.00 

100.00 

Weisrht  ofl  100  Rraizui GramB. . 

8.160 

8.860 

8.405 

8.000 

8.281 

These  samples  show  a  very  high  percentage  of  albuminoids  in 
6450,  a  rather  low  percentage  in  6451,  and  a  mean  percentage  in  the 
other  two  samples. 

From  W.  H.  P.  Trudgeon,  Purcell,  Ind.  T,,  a  sample  of  wheat 
which  had  the  following  composition: 

Serial  No.  6885. 

Per  cent. 

Water 13.27 

Ash 1.88 

Fat 2.81 

Crude  fiber 1.90 

Albuminoids 18. 12 

Carbohydrates  (by  difference) 67. 52 

From  D.  H.  Talbot,  Sioux  City,  Iowa,  a  sample  of  barley,  which 
had  the  foUowing  composition: 

Percent. 

Water , 12.03 

Ash 2.19 

Fat 2.40 

Crude  fiber ,.    1,58 

Albuminoids , 15. 93 

Carbohydrates  (by  difference) 65. 87 

From  T.  J.  Wrampelmeier,  San  Diego.  Cal.,  a  sample  of  wheat, 
which,  on  examination,  gave  the  following  results: 

Per  cent 
Water 11.56 

Ash ; 1.90 

Fat 2.42 

Crude  fiber 1.76 

Albuminoids 11. 03 

Carbohydrates  (by  difference) 71. 83 
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Sm:  I  have  tlie  honor  to  Bubmit  herewith  my  eighteenth  annual 
report. 

The  work  of  this  division  for  the  past  year  has  been  largely  in  the 
line  of  original  investigations  relating  to  the  microscopy  of  food- 
stuffs, including  the  condiments  of  commerce.  Micro-photographs 
and  colored  drawings  with  the  camera  lucida  have  been  made,  which 
represent  the  characteristics  of  certain  pure  food  products  and  of 
the  adulterants  used  in  them. 

Tea  has  received  special  attention;,  methods  are  pointed  out  which 
show  how  foreign  leaves  may  be  detected  in  a  sample  of  adulterated 
tea.  This  paper  is  highly  illustrated  with  micro-photographs  and 
colored  drawings  whicn  accompany  my  report. 

Olive  oil  has  also  been  the  suDject  of  investigation,  and  in  this  con- 
nection fully  fifteen  hundred  eameriments  have  been  made  relating 
to  the  color  reactions  of  the  food  and  medicinal  fats  and  oils,  with  a 
view  to  discover  new  and  simple  methods  of  detecting  fraudulent 
imitations.  In  this  line  of  research  I  have  made  severS  discoveries 
which  promise  to  be  of  g^reat  value  in  the  future. 

The  microscopy  of  various  textile  fibers  has  also  received  considera- 
tion. 

The  continued  demand  for  my  report  on  the  edible  mushrooms  of 
the  United  States  would  indicate  that  this  subject  is  one  of  consider- 
able interest  to  the  public.  A  chart  is  in  process  of  preparation 
which  will  show  how  to  discriminate  between  poisonous  and  nutri- 
tious varieties. 

About  one  thousand  letters  have  been  answered  on  various  sub- 
jects pertinent  to  the  work  of  the  division  during  the  year.  Agree- 
ably to  an  order  from  the  Secretary  of  Agriculture  a  special  exhibit 
was  prepared  for  the  Paris  Exposition,  relating  to  food  adulterations 
and  comprising  certain  instruments  of  precision,  of  my  invention, 
relating  to  and  facilitating  the  labor  of  the  microscopist^  for  whicn 
a  silver  medal  was  awarded. 

Respectfully  submitted. 

Thomas  Taylor, 

Microscoptst 

Hon.  J.  M.  Rusk, 

Secretary  of  AgricvltuTe. 
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TEA  AND  ITS  ADTTLTBRATIONa. 
ORIGINAL    MICROSCOPIC    INVESTIGATIONS. 

Notwithstanding  the  numerous  microscopic  investigations  which 
have  been  made  during  the  last  twenty  years,  relating  to  the  exter- 
nal and  internal  structure  of  the  tea  leaf,  with  a  view  of  being  able 
to  distinguish  it  from  the  leaves  of  other  plants,  there  seems  to  be 
a  necessity  for  further  investigation  in  this  direction,  judging  from 
my  recent  observations  in  this  linevof  research. 

in  making  preliminary  examinations  of  tea-leaf  dissections,  I  dis- 
covered |)eculiarly  formed,  isolated  cells  (polarizing  bodies)  seem- 
ingly having  no  connection  whatever  with  the  general  cell-structure 
of  the  leaf.  On  looking  up  the  various  writers  on  food  adulterations, 
I  found  the  following  notice  of  these  peculiar  cells  termed  "idio- 
blasts"  in  Blythe's  Ajaalysis  of  Foods: 

Idioblasts  are  long,  tough,  tenacious,  branched  cells,  which  seem  to  act  as  pillars 
or  beams,  keeping  the  two  layers  of  the  leaf  apart;  thcj  do  not  occur  in  any  other 
leaf  with  which  the  tea-leaf  is  likely  to  be  confused,  so  that  their  presence  would 
indicate  tea,  their  absence  would  point  to  foreign  leaves.  A  very  convenient  method 
of  detecting  ''idioblasts*' is  given  by  Moeller:  Small  fragments  of  the  leaf  are 
warmed  in  a  very  strong  solution  of  caustic  potash  and  then  placed  under  the  thin 
covering  glass  and  pressed  firmly. 

They  must  be  viewed  under  suitable  powers  of  the  microscope. 
Botanists  have  given  various  names  to  the  **  idioblasts,"  such  as 
"  scleroblasts,"  "scelerenchyma,"  and  "stone-cells"  (so  called  after 
the  stony  bodies  found  in  the  flesh  and  stalk  of  many  pears  which 
are  composed  of  them).  Their  function  is  not  positively  known. 
Du  Bary,  Sachs,  Bessey,  and  others,  give  full  information  in  their 
respective  botanical  works  regarding  their  presence  in  many  plants 
and  their  supposed  use.  The  general  structure  of  the  tea-leaf  pre- 
sents to  the  ordinary  observer  nothing  of  peculiar  importance,  but 
on  closer  inspection  with  even  the  low  powers  of  the  miscroscope  an 
experienced  microscopist  will  easily  detect  these  cells,  especially  by 
means  of  polarized  light,  in  the  transverse  and  longitudinal  sections 
of  the  midrib  of  the  leaf.  They  are  also  found  scattered  in  great 
numbers,  irregularly,  throughout  the  body  of  the  leaf.  The  stone- 
cells  of  the  Camellia  japonica,  which  belongs  to  the  tea  family,  dif- 
fer slightly  from  those  found  in  the  leaf  of  tne  tea-plant.  The  leaves 
of  some  species  of  camellia,  of  which  it  is  said  by  Carpenter  there 
are  many,  are  said  to  have  been  used  as  adulterants  of  tea  by  the 
Chinese  merchants  about  twenty  years  ago.  The  leaves  ot  the 
species  japonica  are  very  thick  and  fleshy  as  compared  with  the  tea- 
leaf  proper,  and  therefore  may  be  distinguished  from  the  latter. 

The  presence  of  stone-cells  in  the  leaf  of  the  tea-plant,  and  their 
absence,  according  to  Blythe,  in  all  other  plant  leaves  not  of  the  tea 
family  used  as  adulterants  of  tea,  if  correct,  is  an  important  factor 
to  begin  with.  My  experience,  in  this  respect,  agrees  with  that  of 
Blythe.  I  have  examined  the  following  leaves  used  as  adulterants 
of  tea,  viz,  willow,  sloe,  beech,  Paraguay  tea,  ash,  black  currant. 
Camellia  iaponica,  two  species  of  hawtnorn  (one  the  common  English 
hawthorn)  and  raspberry,  but  find  in  them  no  trace  of  these  peculiar 
cells,  except  in  the  case  of  the  camellia,  which  belongs  to  the  tea 
family.  I  find,  however,  that  many  of  the  leaves  above  mentioned 
contam  a  class  of  crystals  not  observed  in  the  tea-leaf,  viz,  crystals 
of  oxalate  of  lime,  while  the  willow  and  others  contain  the  starry 
forms  known  as  "raphides,"  which  are  also  found  in  the  tea-leaf. 
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Raphides  are  aggregations  of  acicular  or  needle-like  crystals  common 
to  many  plant  leaves  said  to  be  used  in  tea  adulterations.  Blythe 
has  alluded  to  them. 

While  it  is  well  known  that  mihy-  the  small  or  young  tea-leaves  are 
generally  employed  in  the  commercial  product,  the  structuhal  char- 
acteristics of  the  larger  leaves  are  more  easily  differentiated  and  are 
ouite  suggestive  of  what  to  expect  in  the  more  delicate  forms.  Stu- 
aents  should  begin  with  the  larger  leaves.  For  these  investigations 
leaves  from  the  living  plant  are  required,  which  I  have  readily  ob- 
tained, in  all  stages  of  growth,  from  the  propagating  grounds  of  this 
Department. 

**  The  mesophyl  or  parenchyma  of  the  tea-leaf  contains  two  kinds 
of  cells,  the  one  being  a  very  regular  single  or  double  row,  filled 
with  chlorophyl,  just  beneath  the  upper  epidermal  layer,  whilst  a 
spongy  parenchyma  containing  large  spaces  occupies  the  rest  of  the 
leaf  thickness."  (Blythe.)  Having  ascertained  the  order  and  form 
of  cell  arrangement  in  the  mature,  leaf,  the  investigator  proceeds 
with  the  knowledge  thus  acquired  to  the  more  delicate  tea-leaves  of 
commerce.  The  fii'st  difficulty  met  with  in  this  experiment  arises 
from  the  changed  condition  of  the  leaf,  the  result  of  manipulation. 
The  leaf  in  its  natural  state  is  firm  and  without  curl,  while  as  man- 
ufactured it  is  dry,  fragile,  and  much  of  it  in  the  form  of  powder. 
The  leaves  most  favorable  for  examination,  however,  are  those  com- 
j)actly  rolled.  With  a  little  experience  and  patient  perseverance  the 
artificial  conditions  and  attended  difficulties  are  easily  overcome. 
The  simple  process  of  infusion  will  remove  much  of  the  difficultv. 
It  will  be  found  that  many  of  the  rolled  leaves  are  entire;  these  should 
bo  separated  from  fragmentary  leaves,  but  all  fragments  should  be 
examined,  and  it  is  a  good  plan  to  assort  the  difi'erent  forms,  placing 
each  lot  of  a  similar  kind  by  itself.  Many  of  the  fragments  wdll  ex- 
hibit the  edges  of  the  leaf  entire.  Secure  a  sufficient  number  of  them 
by  means  of  any  suitable  cement,  on  slips  of  glass  3  by  1  inch,  and 
examine  the  indented  edges  (serrations),  using  low  powers  of  the 
microscope.  Make  drawings  of  them  and  compare  witli  the  genuine 
tea-leaf.  Transverse  and  longitudinal  sections  of  the  leaves  should 
be  made  and  mounted  in  the  usual  way  for  observation  and  com- 
parison under  the  microscope  and  for  purposes  of  photography. 
.  ortions  of  the  epidermis  may  bo  easily  removed  by  macerating  or 
scraping  the  leaf,  and  when  taken  from  the  green  leaf  are  better  for 
photography  than  specimens  obtained  from  the  leaf  by  the  use  of 
chemicals.  In  the  subjoined  plates  will  be  found  some  of  the  marked 
characteristics  of  the  t€\a-leaf  as  well  as  of  leaves  used  as  adulterants 
of  tea.  It  is  hoped  that  by  moans  of  these  illustrations  those  engaged 
in  this  line  of  work  will  be  able  to  acquire  a  better  knowledge  of  the 
simplest  methods  of  determining  what  is  tea  and  what  are  adultera- 
tions of  tea. 

HOW   TO  DETECT   STOXE-CELLS   IN  THE   TEA-LEAF. 

I  have  tested  Moeller's  method,  but  find  it  deficient  in  one  particu- 
lar. He  says  :  **  Treat  the  leaves  with  a  w^arm  and  stron^^  solution 
of  caustic  potash  and  mount  with  a  thin  covering  gkiss  and  press 
firmly."  The  student  will  experience  great  difficulty  in  discovering 
stone-cells  by  this  method.  Modify  the  method  as  follows :  Boil 
the  tea  or  other  suspected  leaves  in  a  solution  of  strong  caustic  pot- 
*ash  or  soda  for  three  minutes,  allow  the  solution  to  cool,  remove  a 
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leaf  or  iK)rtion  of  leaf,  as  the  case  may  be,  bj^  means  of  forceps, 
placing  tlie  specimen  on  a  slip  of  glass  3  by  1  inch  with  a  second 
slip  of  glass  of  the  same  dimensions  over  and  in  contact  with  the 
first  slip,  thus  covering  the  specimen ;  press  firmly,  using  slight  fric- 
tion, so  that  the  leaf  will  appear  as  a  mere  stain  between  tne  glass 
slips.  This  method,  while  it  disintegrates  the  coll  tissue,  does  not 
impair  the  outline  of  the  stone-cells,  of  which  numerous  groupings 
may  be  observed.  Leaf  hairs  are  frequently  distinctive,  and  not  be- 
ing injured  by  the  caustic  potash  solution,  are  often  observ^ed  in 
great  profusion,  indicating  sometimes  the  species  of  plant  to  which 
the  leaf  belongs,  and  thus  assisting  in  some  cases  in  distinguishing 
tea-leaves  from  those  leaves  used  as  adulterants.  In  order  to  become 
familiar  with  the  general  appearance  of  the  entire  cell  arrangement 
of  the  tea-leaf ,  it  will  be.  necessary  to  devote  considerable  time  to 
the  work,  familiarizing  one's  self  with  the  many  forms  observed 
under  both  high  and  low  powers  of  the  microscope,  noting  not  only 
the  cell  forms  out  also  the  relative  size  of  the  cells.  This  will  be 
found  particularly  valuable  in  making  examinations  of  what  is  sold 
for  tea-dust,  which  may  contain  very  little  tea  and  consist  mostly 
of  raspberry  leaves  or  other  worthless  substance  purposely  reduced 
to  a  fine  powder  to  make  detection  difficult.  But  when  it  is  consid- 
ered that  a  particle  of  this  tea-dust,  so  called,  measuring  only  the 
one-hundredth  of  an  inch  in  diameter,  if  magnified  Ijaree  hundred 
times  will  appear  under  the  microscope  3  inches  in  diameter,  it  will 
be  seen  that  the  cell-structure  may  be  easily  observed  and  its  char- 
acter ascertained. 

The  early  investigators  of  adulterated  food  supplies  have  enumer- 
ated may  substances  found  in  tea,  but  it  is  acknowledged  that  many 
adulterants  formerly  used  are  now  discarded.  The  truth  is,  that 
many  of  the  adulterants  were  so  easily  (tetected  and  punishment  of 
the  offender  so  certainly  followed  that  tlie  mixer  was  forced  either 
to  abandon  the  practice  or  so  to  modify  it  by  the  use  of  harmless 
substances  that  the  question  now  is  resolved  simply  into  that  of  the 
consideration  of  relative  cost.  That  is  to  sa3%  the  principal  question 
which  interests  the  consumer,  and  especially  the  poorer  classes,  re- 
lates to  economy  and  not  to  the  poisonous  cnaracter  of  the  adulter- 
ant. If  a  person  pay  $1  for  a  pound  of  so-called  tea  containing  half 
a  pound  of  black  currant  leaves  costing  only  2  cents,  it  is  evident 
that  the  purchaser  has  paid  for  half  a  pound  of  tea  nearly  $1.  The 
poor  are  generally  the  greatest  sufferers  in  this  way,  as  they  deal  gen- 
erally on  credit  and  freq^.iently  with  irresponsible  persons.  Most  of 
the  tonF?  shipped  from  Japan  to  the  United  States  are  now  artificially 
colored.  Formerly  this  was  not  the  case.  In  tlio  early  years  of  the 
trade,  say  from  1859  to  1869,  the  manipulation  of  Japan  teas  by  the 
expovu/r  was  confined  to  a  simple  retiring,  which  was  necessary  in 
oracr  to  cure  the  leaf  sufficiently  to  enable  it  to  endure  transporta- 
tion through  the  tropics  and  to  retain  its  qualities  while  in  store. 
This  process  alone  required  large  establishments  and  a  considerable 
plant,  ns  v.- oil  as  important  outlays  for  labor  and  fuel.  But  the  leaf 
was  iijiproved  l>y  the  expenditure,  and  Japan  teas  v«'ere  then  shipped 
in  tlu'ir  natural  condition  and  honestly  called  ''  uncolored."  About 
1870,  however,  consumers  began  to  call  for  higher  color  than  any 
natural  process  would  furnish,  and  although  this  demand  was  long 
resisted  by  the  shippers  in  Japan,  and  at  some  loss  to  themselves, 
yet  ultimately  it  prevailed,  and  for  some  years  past  artificial  color- 
ing has  been  the  rule,  so  that  Japan  teas,  which  are  naturally  of  a 
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blackish-green  color,  are  now  made  to  resemble  the  blnish-gray  or 
grayish-blue  teas  shipped  from  China  as  ''green  teas." 
The  materials  used  to  produce  these- unnatural  shades  are  not  very 

Sernicious,  it  is  said,  being  nothing  worse  as  a  general  rule  than  in- 
ago  and  gypsum,  but  they  certainly  add  nothing  to  the  value  of 
the  tea-leaves  for  drinking  purposes,  while  they  do  add  considerably 
to  their  cost.  There  is  nothing  to  be  said  in  lavor  of  the  practice, 
except  that  dealers  in  America  prefer  teas  of  that  description.  Their 
doing  so  is  probably  explainecl  by  the  fact  that  in  teas  so  colored 
coarse  leaves  may  pass  without  detection,  and  this  no  doubt  is  the 
cause  of  the  gradual  deterioration  of  the  quality  of  Japan  teas  ex- 
ported to  America  during  recent  years.  The  adulteration  will  prob- 
ably continue  as  long  as  consumers  buy,  in  America,  teas  only  in 
accordance  with  the  appearance  of  the  leaf,  regardless  of  its  infusiye 
qualities,  and  as  long  as  the  simple  secret  of  making  the  infusion  is 
so  little  understood  in  our  country.  To  the  Japanese,  who  value  tea 
for  its  fragrance  and  delicacy  and  who  are  careful  to  draw  these 

aiialities  from  the  leaf  by  the  use  of  pure  water  and  nice  vessels, 
le  article  is  an  abomination,  and  they  naturally  conclude  that  the 
quality  of  the  leaf  which  is  subjected  to  such  treatment  is  not  im- 
portant. According  to  a  late  United  States  consular  report,  the 
American  demand  for  the  uncolored  teas  known  as  '* basket-fired" 
has  latterly  increased  ;  and  it  would  be  as  advantageous  to  the  con- 
sumer in  the  United  States  as  it  would  be  gratifying  to  most  shippers 
in  Japan,  if  this  inclination  to  return  to  the  honest,  uncolored  teas, 
were  to  become  general,  for  it  would  certainly  result  in  greater  dis- 
crimination in  tiie  picking  and  preparation  of  the  leaf  in  Japan,  and 
would  afford  consumers  better  teas  at  lower  prices,  would  restrict 
the  supj)ly  to  good  teas  only,  and  would  revive  the  favor  which  Ja- 
pan teas  formerly  enjoyed  in  the  American  market,  as  compared 
with  the  highly  colored  teas  of  China. 

In  accordance  with  your  request,  I  read  an  abstract  of  my  paper 
on  tea  and  its  adulterations  before  the  Society  of  American  Micro- 
scopists,  in  Buifalo,  N.  Y.,  in  August,  1889.  The  secretary  of  the 
society  informs  me  that  the  paper  will  be  published  in  the  society's 
volume  of  proceedings  for  1889. 
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Plate  1. 

Fig.  1  represents  the  epidermal  layer  of  the  lower  surfnce  of  the  teT*-leaf ,  show- 
ing the  "  breathing  pores ''  or  stomata  in  tlie  intercellular  spaces.  The  green  por- 
tion represents  the  pah'sade  cells  charged  with  cliloropliyL 

Fio.  2.  Loose  cells  containing  chlorophyl.  (A)  A  stone-cell  or  idioblast  as  seen 
by  polarized  light,  under  high  powers  of.  ttie  microscope;  found  in  the  fleshy  i>art 
of  tne  leaf. 


Pla-T?  2. 

Fig.  3  represents  the  internal  structure  of  a  portion  of  the  leaf  showing  stone- 
cells,  loose  cells,  vascular  bundles,  rapliides,  and  oil  globules,  under  polarized  light 

Fig.  4.  The  epidermal  layer,  upper  surface  of  the  tea-leaf,  in  which  I  have  not 
observed  stomata. 

Plate  3. 

Five  stone-cells,  as  seen  by  polarized  light  in  a  longitudinal  section  of  the  midrib 
of  a  tea-leaf.  This  section  was  only  one-quarter  of  an  inch  in  len^h,  in  which  all 
these  cells  were  observed.  The  stone-cells  of  the  tea-leaf  generally  average  about 
one-hundredth  of  an  inch  in  length  and  are  polarizing  bodies.  If  subjected  to  the 
action  of  caustic  potash  their  ]X)larizing  property  is  greatly  impaired. 


Plate  4. 

f  Fig.  5  represents  a  cross-section  of  a  leaf  of  Camellia  japonica  showing  the  jKwi- 

\  tion  of  the  stone-cells  within  it. 

{  Fig.  6.  Stone-cells  in  a  cross-section  of  a  tea-leaf. 

Fig.  7.  The  epidermal  layer  of  the  lower  surface  of  a  leaf  of  Camellia  japonica, 
showing  stomata  in  the  inter-cellular  spaces. 


Plate  5. 

Fig.  8.  The  true  tea-leaf,  showing  its  characteristic  venations. 

Fig.  9.  Leaves  of  the  black  currant,  said  to  be  used  as  an  adulterant  of  tea. 


Plate  6. 

» 

Outline  sketches  of  some  of  the  leaves  said  to  be  used  as  adulterants  of  tesk.  In 
the  natural  condition  these  leaves  vaiy  very  much  in  depth  of  color.  The  Sloe 
and  Paraguay  tea-leaves  are  dark  gi*een,  the  beech-leaf  is  light  yellowish-green. 
By  curing  and  infusion  tliese  leaves  are  changed  to  a  dark  greenish-brown  hue. 


Plates  7  and  8 

• 
Exhibit  the  distinctive  seiTations  of  the  plant  leaves  used  as  adulterants  of  tea. 
highly  magnified.  A,  A,  Tea;  B,  Willow;  C,  D,  Hawthorn;  E,  Paraguay  tea;  f! 
Sloe:  G,  Black  CuiTant;  H,  Ash;  I,  Beech;  J,  Camellia  japonica.  The  leaves  of  the' 
raspberry  are  said  to  be  used  in  this  countTy  in  large  quantities  in  the  adulteration 
of  tea.    Tliis  will  be  investigated. 
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OI*IVB  OIL,  LAHD.  AND  THEIR  ADULTERANTS. 
ORIGINAL    INVESTIGATIONS  RELATING   TO   COLOR   REACTIONS. 

Of  late  years  the  demand  for  olive  oil  as  an  alrticle  of  food  and  for 

other  purposes  has  greatly  increased.      This  increa?ed  demand  and 

the  hii:;-li   price  of  the  pure  oil  have  led  to  a  very  extensive  and 

fraudulent  practice  of  adulterating  it  largely  with  .seed  oils.     Tlie 

olive  groovers  of  this  country  and  of  Europe  say  that  no  reliance  can 

be  placed  upon  the  so-called  olive  oils  of  commerce,  unless  the  buyer 

procures  tliem  directlv  from  the  grower,  and  they  aiiirm  that  many 

samples  of  so-called  olive  oil  consist  mostly  of  cotton-seod  oil,  which 

in  Italy  is  poured  over  the  olives  in  the  crusher  t(j  thoroughly  mix 

the  two  oils.       Very  little  pure  oil,  it  is  said,  is  obtainable  even  in 

Italy.      Southern  France  has  of  late  vears  suffered  seriously  froin 

the  artificial  fabrication  of  this,  one  of  her  chief  products;  and  the 

dilution  of  the  olive  oils  of  Nice  and  Provence  with  various  seed 

oils  has  reduced  their  market  value,  according  to  the  consular  reports, 

below  the  point  of  profitable  culture. 

It  is  eviaent  from  the  foregoing  that  the  olive-oil  industry  of  this 
country,  if  not  protected  by  stringent  laws,  will  suffer  in  like  man- 
ner, ^rhis  Department  has  lately  been  informed,  by  one  of  the 
leading  olive  cultivators  of  California,  that  although  the  olive  oil 
of  the  United  States  is  sold  to  dealers  in  its  original  purity,  they 
mix  with  it  cotton-seed  oil,  chiefly,  but  that  they  also  use  for  this 
purpose  various  other  seed  oils,  such  as  oil  of  sesame,  wiihiut,  sun- 
flower-seed, poppy-seed,  peanut,  and  even  lard  oil. 

For  the  purpose  of  discovering  ncAv  and  useful  tests  for  the  adul- 
terants of  food  fats  and  oils,  I  have  made,  during  the  past  year, 
about  fifteen  hundred  experiments,  resulting  in  the  use  oi*  the  fol- 
lowing named  chemicals  and  chemical  combinations  as  tests  for  the 
above  mentioned  adulterants: 

Test  A,  55  parts  sulphuric  acid,  chemically  pure,  combined  with 
45  pp^rts  distilled  water,  by  measure.  Specific  gravity  of  the  mixture 
1.575.     Temp.  71^6  Fah.,  22^  C. 

Test  B,  55  parts  sulphuric  acid,  chemically  pure,  combined  with 
30  parts  distilled  water,  by  measure.  Sx3ecific  gravity  l.G-18.  Temp. 
71^0  Fah.,  22;  C.  ^ 

Test  C,  nitric  acid,  chemically  pure.     Specific  gravity  1.42. 

Test  D,  a  solution  of  nitrate  of  silver  in  distilled  water  in  the  pro- 

Sortions  of  an  ounce  of  nitrate  of  silver,  in  crystals,  to  an  ounce  of 
istilled  water. 

In  the  application  of  these  tests  to  oils  of  any  description  I  pro- 
ceed as  follows:  Into  a  test-tube  I  first  pour  oil  to  the  depth  of  about 
an  inch  and  then  an  equal  quantity  of  the  acid  solution.  The  tube 
is  then  corked,  violently  shaken,  and  after  removal  of  the  cork  is 
placed  on  its  rack.  Changes  in  color  should  be  noted  at  once.  For 
this  purpose  I  prepare  drawings  of  test-tubes  on  card-board  in  ad- 
vance, and  coi>y  the  color  reactions  carefully  as  they  progressively 
appear.  The  test-tubes  for  these  experiments  should  be  at  least  7 
inches  long  by  five-eighths  of  an  inch  in  diameter.  This  is  es])ecialiy 
desirable  in  the  use  of  the  nitric  acid  test,  as  the  seed  oils  and  lard 
oil  decompose  rapidly  at  about  78". 8  Fah.,  and  will  froth  over  even 
at  a  lower  temperature,  liberating  the  nitrous  acid.  The  test-tubes 
should  be  placed  in  suitable  racks. 

The  student  will  observe  that  in  experiments  with  test  B  a  deeper 
color  is  produced  than  in  experiments  with  test  A.     With  test  C  the 
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color  reactions  on  evolution  of  the  nitrous  fumes  are  very  interest- 
ing:, the  contrast  between  those  of  the  true  olive  oils  and  those 
of  lard  oil  and  the  seed  oils  showing  forcibly  the  greater  attraction 
of  the  latter  for  oxygen.  The  evolution  of  the  nitrous  acid  takes 
place  slowly  at  a  temperature  of  71'^.C  Fah.  (2'sJ'  C.)  in  the  case  of  the 
seed  oils  and  lard  oil;  but  if  the  mixture  is  exposed  to  the  direct  rays 
of  tlie  bun  for  a  few  seconds,  the  liberation  of  this  acid  is  greatly  ac- 
colei^ated,  though  not  in  the  same  degree  with  each  variety  of  oil. 
In  tlie  case  of  the  true  olive  oils,  the  evolution  of  nitrous  acid  is  very 
slow,  their  decomposition,  though  not  uniform  in  its  progress  for  all 
varieties,  always  taking  place  far  lee-s  rajjidly  than  tliat  of  the  other 
oils  named,  which  is  an  important  fact.  The  seed  oils  in  all  cases 
are  wholly  expelled  from  their  test-tubes  in  the  form  of  bubbles, 
charged  with  the  fumes  of  the  nitrous  acid,  while  the  olive  oils,  if  pure, 
will  manifest  but  little  change  under  the  same  temjx'rature.  In  using 
the  nitric  acid  test  on  commercial  olive  oils  (so  called)  some  precau- 
tion is  necessary  in  warm  weather  or  in  an  aviartment  in  which  the 
tem])erature  is  above  7:;^''  Fah.,  as,  if  the  olive  oil  is  adulterated 
largely  with  cotton-seed  oil,  an  explosion  is  liable  to  occur  on  shak- 
ing the  test-tube,  owing  to  the  rapid  evolution  of  the  nitrous  acid  by 
the  action  of  the  nitric  acid  on  the  cotton-seed  oil.  Such  an  explosion 
actually  occurred  in  the  course  of  my  own  experiments  at  a  tem- 
perature of  about  72°  Fah. 

It  will  be  seen  in  these  experiments  that,  under  the  influence  of 
each  re-agent,  two  or  more  distinct  layers  are  |)roduced  in  the  samples 
in  the  test-tubes.  The  lowest  layer  consists  mostly  of  the  test-acid 
and  water,  which  is  generally  tinged  according  to  the  color  reactions 
of  the  oil  or  fat  used.  The  methods  described  have  the  advantage  of 
enabling  the  observer  to  view  several  changes  of  color  in  the  course 
of  one  and  the  same  experiment.  The  success  of  the  experiments 
dej:)ends  wholly  upon  the  strength  and  purity  of  the  chemicals  used. 
In  testing  several  varieties  of  pure  olive  oil  with  concentrated  nitric 
acid  the  similarity  of  the  color  reactions  of  all  the  samples  is  re- 
markable. Lard  oil  (which  recfuires  further  investigation)  is  similar 
to  olive  oil  in  its  color  reactions  under  this  test,  even  to  the  bands  of 
green  and  yellov/  resting  on  the  acid  in  the  test-tube.  (See  Plate  3, 
Fig.  1,  section  cl.)  If  the  oil  of  sesame  is  present  in  olive  oil  it  may 
be  detected  by  either  test  A  or  B.  By  the  former  as  small  an  amount 
of  the  adulterant  as  5  per  cent,  may  be  perceivi^nl.  By  test  B  a  well 
defined  violet  tinge  is  shown  in  the  lower  layer  in  the  test  tube,  and 
a  dark  band,  characteristic  of  the  oil  of  sesame,  is  observed  above 
tills,  al)out  midway  of  the  tube.  The  color  reactions  of  the  oil  of 
sesame,  treated  with  test  A,  are  different  from  its  color  reactions  un- 
der test  B.  (See  Plate  4,  Figs.  3  and  4.)*  Pure  raw  linseed  oil  under 
test  A  yields  a  most  beautiful  green  color  and  is  opaque,  without  the 
dark  dividing  band  observed  when  this  test  is  apjilied  to  the  oil  of 
sesame.  In  the  latter  case  the  width  of  the  dark  baud  is  proportional 
to  the  amount  of  the  oil  of  sesame  used. 

*In  Figs.  5  and  6  of  this  plate  I  have  departed  from  my  iiBiial  ziiethod  of  mixing 
the  test-acid  and  the  oil  or  oils  by  t^luikmjG:  the  tubes,  in  order  to  ascertain  whether 
the  oil  of  sesame  com])ined  with  cotton-seed  oil  would  be  alTeeted  8imi)ly  by  contact 
with  tlie  acid-test  witliout  intermixture,  and  also  to  note  tlie  ellect  produced  by  the 
stronger  acid  in  comparison  with  that  of  the  weaker.  The  acid  in  Fig.  5,  test  B, 
almost  immediately  indicated  the  ]^resence  of  the  oil  as  illus;trate<l  (see  Plate  4,  eeo 
tion  a),  while  with  the  weaker  acid  the  indications  of  Scsame  did  not  appear  un- 
til the  day  following- — ir^hou  ing  that  oil  of  rename  wIhmi  combined  with  any  oil  may 
be  quickly  detected  hy  tlie  uso  of  the  stronger  acid-test  B, 
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Plate  1. 

Sections  rr,  Z>^  and  c  rci)rosont  the  progressive  color  reactions  of  seven  varieties  of 
pure  oii  ve  oil.       The  first  sis  samples  were  received  from  the  Quito  Olive  Fami,  Santa 
Glanv  Cai. ;  tlie  seventh samplQ  was  from  the  Bijou  Farm,  Rive-rHide.  Cal.     The  sam- 
ples ^-ere  la,l>ele<l,  respectively,  Coreggiolo,  Razzo,  Mission  No.  1,  Marajolo,  Mission 
No.  2,  Virgin  oil.  Mission  No.  3  (from  olives  grown  in  the  interior  valley,  heavy  soil, 
trees  irrigated.),  and  are  shown  in  this  order  in  the  test-tubes  numbered  from  left 
to  Ti<;ht.      Sulpiiiiric  acid  (test  A*)  is  used.    Section  d,  game  plate,  repi-esents  the 
color  redactions  of  a  mixture  of  cotton-seed  oil  and  known  pure  lard,  combined  with 
benzine  in  e< lual  proix>rtions.    Section  e  represents  the  color  reactions  of  pure  lard 
dissolved,  in    oenzme  in  the  proportions  of  one  of  melted  lard  to  two  of  Ix^nzine  by 
measure.      In  this  experiment  a  solution  of  nitrate  of  silver  (tost  Df )  is  used.     The 
benzine  is  \i3ed  in  Ix^th  mixtures  to  get  the  lard  into  a  minute  state  of  division  and 
allow  the  nitrate  free  access.    The  color  reactions  in  this  case  are  as  observed  twenty- 
four  hours  after  the  test  was  applied.     It  will  l)o  observe<l  that  the  tubes  containing 
the  cotton -seed  oil  show  a  yellow  color,  which  represents  the  cotton-seed  oil,  wliile 
figure  7,  section  c,  pure  lard,  shows  no  appearance  of  yellow.    The  proportion  of 
cotton-seed  oil  used  in  the  first  six  tubes  is  one-half,  one-third,  one-fourth,  one-eighth, 
one-sixteenth,  and  five  drops,  respectively.    Tliis  section  illustrates  a  method  of  de- 
tecting cotton-seed  oil  in  lard. 

Plate  2. 

Sections  «♦  l>,  c,  and  d  represent  the  progressive  color  reactions  of  seven  varieties 
of  pure  California  oilve  oil.     The  nitric  acid  test  (C4)  is  used  here.     Here  as  in  my 
other  plates  the  tests  tubes  are  classed  in  sections  for  the  sake  of  convenience,  the 
fig:ures  denoting  the  respective  oils  being  tlie  same  in  each  section. 
Fig.  1.   Coreggiolo. 
Fia.  2.   Razzo. 
Fio.  3.  MLssion  No.  1. 
Fig.  4.  Marajolo. 

FlGf.  5.   Mission  No.  2  (another  variety). 

Fio.  0.  Vergine  Oleo.    (Tlie  first  running  out  of  the  oil  under  weigh  of  the  *'  brus- 
col"? '*  or  sacks  without  mechanical  pressure.) 
Fia.  7.  Mission^No.  3. 

Section  d  represents  not  only  the  advanced  color  reactions  but  the  progress  of  the 
oils  in  decomposition. 

Plate  3. 

Sections  a,  Z>,  c,  and  d  represent  the  progressive  color  reactions  of  the  seed  oils 
and  bird  oil  used  as  adulterants  of  the  pure  olive  oil.  The  nitric  acid  test  (C.^)  is  liere 
used. 

FiC!-.  1.  Pure  lard  oil,  which  exliibits  under  this  test  color  reactions  similar  to  those 
of  pure  olive  oil.    (See  plat^-  2.) 

Fio.  2.  Pure  cotton-seed  oil. 

Fio.  3.  Peanut  oil. 

Fio.  4.  Poppy-seed  oil. 

Fig.  5.  Oil  of  sesame. 

Ftos.  6  to  13,  inclusive,  pure  raw  linseed  oil. 

All  the  above  oils  oxidize  ^[uickly  at  a  temporature  of  76^  Fab.  At  J^.")"  Fah.  they 
almost  instantly  decompose.  Any  (u>uibination  of  these  oils  with  ])ure  olive  oil 
nnderthis  tost  causes  a  rapid  tlecoini)()sitioneven  at  a  temperature  of  75'  Fah.  By 
this  test  any  sophistication  of  the  pure  olive  oil  with  these  oils  may  be  detected. 

Plate  4. 

Sections  a,  b,  c.  and  d  represent  the  progressive  color  reactions  of.  principally, 
oil  of  .'^■.osame.  This  oil  is  more  easilj'  detected  than  any  of  the  seed  oils  used  as  an 
adulterant  of  olive  oU. 

Flo.  1.  Oil  of  sesame  witli  an  oqval  portion  of  ])uro  olive  oil,  under  test  13.  ||  It 
is  highly  important  to  note  the  d'Horenco  in  color  produced  according  to  the  specific 
gravity  of  the  acid  used  in  this  test. 

•Dilute  sulphuric  acid  cliemically  pure,  ^p.^cilir  prravity  1.575,  temperature  71°.G  Fah.,  22°C. 
t  Nitrate  or  silvt»r,  1  to  :i  ouiu:i';>  *^^'f  iH^till'vl  watrr. 

iChernically  pure  nitric  acid;  spe'-ifie  f::ravity  1. 10,  temperature  71". 6  Fah.,  22°  C. 
SCheniically  pure  uitric  acid;  Kpecific  prnvitv,  I.-IC.  c^^  r^ 

I  Dilute  sulphuric  acid,  chemically  pure;  specific  gravity  1.6-18,  temperature  71°.0  Fall.,-  2S»  U 
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Fig.  2.  Oil  of  sosaine  with  an  equal  portion  of  pure  olive  oil  under  test  A.* 

Fia.  3.  Oil  of  sesame  under  test  B,  the  oil  and  the  re-agent  being  in  equal  propor- 
tions. 

Fig.  4.  Oil  of  sesame  under  test  A,  in  equal  proportions. 

Fig.  5.  Oil  of  sesame  and  cotton-seed  oil  in  equal  proportions  under  test  B. 

Fig.  0.  Ten  per  cent,  of  the  oil  of  sesame,  with  olive  and  cotton-seed  oils  in  equal 
proportions,  under  test  A.  In  Fi|2:s.  5  and  6  the  contents  of  the  tubes  were  not  inti- 
mately mixed  by  agitating  them  until  twentv-four  hours  after  the  tubes  were  filled. 
The  contents  of  Fig.  o,  section  a,  indicated  the  presence  of  the  oil  of  sesame  alinost 
immediately  by  the  dark  neutnd  tint  frinjring  the  oil  as  it  rested  on  the  acid.  The 
contents  of  Fig.  6,  same  section,  but  faintly  exJiibited  the  purplish  color  on  the  day 
following.  Oil  agitating  the  contents  of  tubes  o  and  6,  the  color  reactions  as  repre- 
sented in  sections  6,  c,  and  d  wero  olDserved  progressively. 

« 

Plate  5. 

'  Sections  a,h,Cy  and  d  represent  the  progressive  color  reactions  of  pure  lard  and 
mixtures  of  pure  lard  with  cotton-seed  oil  under  the  sulphuric  acid  test  A,t  using 
equal  portions  of  benzine  in  each  case  as  a  solvent  of  the  lard. 

Fig.  1.  Pure  lard. 

Fig.  2.  Pure  lard  and  cotton-seed  oil  in  equal  parts. 

The  test  tubes  in  sections  c  and  d.  Figs.  1  and  5  respectively,  represent  the  appear- 
ance of  the  color  reactions  after  a  lapse  of  seventy-two  hours. 

♦  Dilute  sPilphuric  acid,  chemically  pure;  specific  prtivity  1.575,  temperature  71<».6  Fah.,  22»  C. 
All  proportions  in  these  experiments  not  otherwise  expressed  are  by  measure.       „  ,     «^  ^ 
t  Dilute  sulphuric  acid,  chemically  pure;  specific  gravity  1.575,  temperature  71* .6  Fao.,  S2»  O. 
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REPORT  OF  THE  STATISTICIAN. 


Sib  :  I  have  the  honor  to  submit  my  twenty-first  annual  report 
as  Statistician  of  the  Department  of  Agriculture. 

While  the  especial  province  of  the  Statistical  Bureau  is  the  United 
States  of  America,  its  field  is  really  the  world.  Several  of  the  prod- 
ucts of  American  agriculture  find  so  large  a  sale  in  other  countries 
that  their  value  here  is  affected  if  not  controlled  by  foreign  prices. 
This  fact  renders  necessary  a  knowledge  of  the  probable  production 
of  all  countries  contributing  to  the  world's  supply  of  such  products. 
Further,  the  tendency  to  overproduction  of  staples,  from  a  large  an- 
nual increase  of  farm  laborers  and  improved  cultivation,  requires 
the  fullest  and  promptest  information  concerning  new  fruits,  fibers, 
or  products  of  economic  plants,  for  which  a  profitable  place  may 
be  found  in  some  soil  at  some  elevation  between  the  n:ozen  and 
the  torrid  zones  of  the  continentcd  areas  of  the  United  States.  The 
importation  of  the  products  of  agriculture  and  industry  which 
could  be  produced  by  domestic  labor  now  only  partially  employed 
is  a  pronunent  cause  of  the  agricultural  depression  of  which  there 
is  so  much  complaint  in  the  more  exclusively  agricultural  districts 
of  the  country,  and  a  remedy  must  come  from  practical  appreciation 
of  the  statistics  which  show  where  new  values  can  be  created  by 
labor  and  old  drains  of  nationdpl  wealth  to  foreign  lands  may  be 
closed  up.  There  is  reason,  therefore,  even  urgent  necessity,  for 
international  as  well  as  national  statistics  in  the  service  of  this  branch 
of  the  Department.  A  system  of  statistical  investigation  for  Europe 
has  been  inaugurated,  in  charge  of  which  is  an  agent  in  London, 
who  is  deputy  consul-general,  having  the  co-operation  of  officials  in 
the  foreign  service  of  the  United  States  and  of  commercial  author- 
ities of  Europe. 

In  national  statistics  there  is  the  co-ordination  of  results  of  other 
organized  agencies,  as  the  national  census,  returns  of  assessors,  con- 
clusions of  State  boards  and  departments  of  agriculture,  records  of 
trade  organizations,  and  other  current  official  statistics,  in  addition 
to  the  original  work  of  statistical  investigation  carried  on  by  this 
branch  of  the  Department  service.  This  service  runs  in  various  lines 
and  makes  researches  concerning  the  changes  of  production,  the 
course  of  distribution,  the  cost  of  transportation,  the  rate  of  consump- 
tion, and  the  range  of  prices. 

A  branch  of  this  service  which  has  attracted  much  attention  is 
crop  reporting,  or  indicating  in  advance  of  harvest  the  approximate 
outcome.  It  is  well  to  have  records  of  production  for  comparison 
and  analysis  for  many  practical  purposes;  but  the  vital  want  of  to- 
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day  is  a  clear  and  searching  glanpe  into  the  future,  a  forecast  of  crop 
results  which  shall  fairly  indicate  them  in  advance.  This  must  be  a 
matter  of  estimate,  the  truth  and  utility  of  which  depends  on  thor- 
ough observation  and  reliable  judgment  in  the  reporter,  and  critical 
acumen  and  mathematicq.1  skill  in  the  consolidation.  A  board  of 
observers  in  each  county,  about  twelve  thousand  in  all,  make  the 
county  comparisons  and  estimates.  A  list  of  much  more  than  one 
hundred  thousand  individual  farmers  is  drawn  upon  for  specific 
information,  and  especially  for  areas  and  products  of  their  princi- 
pal crops  in  comparison  with  such  data  lor  the  previous  year,  to 
test  the  rate  of  yield,  as  well  as  to  show  the  changes  in  distribution 
of  crops; 

The  benefit  to  farmers  resulting  from  the  publicity  of  crop  reports 
is  measured  in  millions  of  dollars.  It  is  now  impossible  for  specula- 
tors to  misrepresent  successfully  the  crop  situation  to  depress  tem- 
porarily the  prices  until  they  can  obtain  possession  of  large  frag- 
ments of  salable  crops.  The  crop  report  is  a  regulator  of  the  market, 
which  reduces  to  a  minimum  the  effect  of  exaggerations  put  forth 
to  cause  wide  fluctuations  in  market  prices.  A  Knowledge  of  crop 
conditions,  to  be  of  any  use  to  the  farmer,  must  have  the  widest  pub- 
licity in  the  marts  of  trade  as  well  as  on  the  farms.  It  can  not  annul 
the  law  of  supply  and  demand,  but  it  can  largely  control  the  tempo- 
rary fixing  of  prices  in  violation  of  that  law. 

Another  line  of  practical  statistics  intended  to  aid  the  farmer  in 
marketing  his  products  to  the  best  advantage  is  the  collection  of  data 
relating  to  the  cost  of  transportation  of  farm  products  by  land  or 
water.  The  freight  tariffs  of  the  main  lines  of  railroads  are  pub- 
lished monthly,  and  changes  are  noted  as  theyoccur,  for  the  products 
of  agriculture  which  seek  distant  markets.  While  the  current  trans- 
portation rates,  the  nominal  rates  at  least,  are  thus  made  known  to 
producers,  the  service  labors  under  the  disability  of  being  unable  to 
^ve  the  reductions,  abatements,  the  special  rates  made  to  favored 
mdividuals,  which  modify  actually  the  nominal  rate  and  reduce  the 
average  cost  of  transportation  to  tne  injury  of  the  great  mass  of  for- 
warders. Yet  the  irfformation  is  valuable,  affording  means  of  com- 
parison of  the  cost  by  different  lines  to  prominent  centers  of  distribu- 
tion and  to  the  seaboard,  at  least  approximately.  The  most  remark- 
able fact  in  connection  with  transportation  facilities  is  the  reduction 
in  the  rates  during  the  past  twenty  years,  as  the  result  of  the  increase 
of  railway  construction  and  consequent  competition,  even  more  than 
the  effect  of  regulative  or  restrictive  legislation.  It  is  probable  that 
few  foresaw  the  extent  and  rapidity  of  the  reduction  of  the  cost  of 
transportation,  which  has  so  much  benefited  western  farmers  and 
at  the  same  time  forced  an  injurious  competition  upon  Eastern  agri- 
culturists, and  compelled  a  redistribution  of  production  in  Eastern 
rural  industry. 

CX7RRBNT  CROP  PRODUCTION. 

A  prime  factor  in  agricultural  production  is  found  in  the  meteor- 
ology of  the  growing  season,  which  in  portions  of  the  country 
includes  the  twelve  months  of  the  year.  The  liability  to  serious 
injury  from  irregular  rain-fall  or  absence  of  precipitation  for  a  con- 
siderable period  is  always  an  element  of  uncertainty.  Drought  is 
a  prolific  cause  of  low  yields,  and  the  primitive  culture  characterized 
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less  by  labor-saving  than  by  the  avoidance  of  labor  intensifies  the 
depreciation.  This  liability  is  greater  in  some  sections  than  in 
others,  but  no  large  district  of  tne  country  is  entirely  exempt  from 
loss  through  deficient  or  irregular  rain-fall  and  high  temperature. 

The  past  season  has  been  free  from  losses  from  drought,  except  in 
limited  areas.  The  precipitation  was  slightly  lower  than  the  normal 
rain-fall  of  the  United  States.  There  was  an  excess  in  the  Eastern 
and  Middle  States ;  the  South  Atlantic  States  had  a  very  unequal 
distribution,  a  deficiency  in  May  and  September,  and  a  large  excess 
in  June,  with  an  average  nearly  normal.  A  deficiency  existed  till 
June  in  the  eastern  Gulf  States,  when  an  excess  was  precipitated 
with  moderate  rain-fall  afterwards.  The  western  Gulf  States  had 
a  nearly  full  supply,  insufficient  in  April  and  May,  but  verj;  abund- 
ant in  June  ana  July.  Fears  of  drought  were  entertained  in  April 
throughout  the  Ohio  Valley,  which  were  dispelled  by  ample  rain-fall 
in  May  and  June.  In  the  more  northern  belt,  from  Michigan  to 
Dakota  and  the  mountains  of  the  Northwest,  there  was  a  deficiency 
which  was  somewhat  seriously  felt  in  the  summer  months,  reducing 
the  yield  of  com  and  spring  wheat  and  other  summer  crops.  The 
Pacific  coast  had  more  than  average  rain-fall,  with  some  inequality 
in  the  distribution.  The  records  of  the  Signal  Service  mate  the 
following  comparisons : 


mstrictA 


Rainfall. 


For  a 

series 

of  years. 


Fori 
1880. 


For 
188B. 


Depart- 
ure of 
1880  from 
the  nor 
mal. 


Depart- 
ure of 
1888  from 
thenor^ 
mal. 


Kew  England 

MiddleAtlantlo 

AMith  Atlantic 

sastem  Gulf 

Western  Gulf 

Ohio  Valley  and  Tennessee 

Lower  Lake  region 

Upper  Lake  region 

Ebctrame  Northwest 

Upper  Mississippi  Valley 

IClaKMiri  Valley 

North  Padflc  coast 


Jnchet. 
38.94 
28.70 
32.  IS 
80.87 
88.00 
28.21 
18.90 
20.11 
14.86 
22.94 
21.fi0 
16.18 


Inehet. 
28.47 
81.09 
81.68 
28.68 
22.80 
22.50 
16.48 
18.60 
9.63 
19.91 
18.86 
14.98 


22.96 

94.86 

26. 

84. 

28.76 

22.46 

15.96 

16.96 

19.70 

22.78 

19.76 

13.70 


+8.23 

+10.89 
-0.44 
—1.74 
—0.20 
-  -0.68 
—1.72 
—1.61 
—4.78 
—8.08 
—3.16 
—0.91 


Incheg. 
+1.04 
+1.51 
-6.14 
+8.«' 
+4.91 
-0.62 
—8.13 
—8,81 
—1.46 
-0.28 
—1.03 
—1.25 


The  temperature  of  the  year  was  below  normal  for  the  whole 
country:  high  in  New  England  from  April  to  June,  inclusive ;  in 
the  Middle  and  South  Atlantic  States  in  April  and  May ;  in  the  Mis- 
souri Valley  and  the  extreme  Northwest  in  August ;  in  the  Rocky 
Mountains  Ihrough  the  summer  :  and  for  most  of  £be  season  on  the 
Pacific  coast.  It  was  slightly  below  normal  from  June  to  September 
in  the  Middle  Atlantic  States,  and  in  August  and  September  a  still 
greater  depression  in  the  South  Atlantic  States  ;  it  was  below  nor- 
mal on  the  Florida  Peninsula  from  April  to  August,  below  in  the 
Gulf  States,  especially  in  September  ;  in  the  Ohio  V  alley  a  depres- 
sion from  May  through  the  season.  The  comparative  temperature 
is  thus  shown : 


204 


EBPORT   OF  THE   SECKETART   OF   AGRIOTJLTUBE, 


Averctffe  temperature  by  districtM, 


INMrlolii. 


New  England 

liiddleAtlantlc  States .... 

Soutb  Atlantic  States 

Florida  Penln-iola 

Eastern  Gulf  States. ...... 

Western  Qulf  States 

Rio  Grande  Valley 

Ohio  Valley  and  Tennessee. 

Lower  Lake  region 

Upper  Lake  region 

Extreme  Northwest 

Upper  Mississippi  Valley . . 

BUnouri  Valley 

North  Pacific  coast  region. 
Middle  Pacific  coast  region 
South  Pacific  coast  re^ou . 


April 


43.8 
62.0 
61.0 
73.6 
66.6 
07.8 
76.0 
66.4 
44.3 
40.8 
39.8 
61.7 
48. 6 
40.4 
57.8 
69.5 


1889. 


45.9 
53.8 
&3.1 
71.1 
67.0 
68.4 
76.2 
67.8 
45.6 
42.4 
46.4 
62.8 
52.1 
62.2 
60.4 
61.8 


Blay. 


1 


64.0 
63.4 
70.7 
78.0 
TS.7 
73.7 
80.6 
66.8 
67.9 
62.6 
65.8 
68.8 
61.0 
64,7 
65.0 
63.0 


1880. 


66.8 
64.1 
71.4 
76.4 
71.1 
71.8 
77.8 
64.3 
57.6 
51.5 
51.5 
00.6 
59.2 
56.4 
68.3 
61.7 


June. 


63.4 
71.5 
78.1 
82.0 
79.7 
80.6 
84.0 
78.7 
6G.2 
61.3 
64.2 
71.8 
70.4 
58.6 
67.4 
66.6 


1889. 


64.8 
70.9 
77.0 
79.7 
77.0 
76.9 
83.3 
70.4 
63.9 
68.3 
63.8 
67.6 
65J.7 
60.7 
70.0 
65.8 


July. 


I' 

t 


66.7 
76.5 
80.8 
84.0 
81.6 
83.2 
86.0 
77.6 
71.8 
66.9 
68.0 
75.8 
74.4 
62.0 
71.6 
74.5 


1889. 


66.1 
75.8 
80.0 
88.8 
81.1 
88.8 
86.0 
76.6 
70.7 
67.0 
67.0 
74.8 
78.6 
68.8 
70.9 
60.8 


AngusL 


err.s 

74.1 
79.1 
88.6 
80.7 
82.1 
84.4 
75.7 
69.1 
65.5 
66.8 
73.6 
78.7 
61.6 
70.8 
71.0 


1888. 


66.6 
72.3 
76.9 
80.8 
78.6 
79.9 
84.4 
78.8 
68.0 
66.4 
68.8 
72.5 
73.2 
60.4 
71.4 
71.2 


SeptiBmbeir. 


68.0 
68.9 
75.0 
81.5 
76.8 
77.1 
81.0 
70.8 
64.2 
59.4 
55.5 
66.8 
64.2 
57.6 
68.0 
66.0 


1880. 


«.0 
66.8 
78.5 
80.4 
75.6 
73.4 
77.8 
67.1 
62.7 
50.0 
63.6 
68.4 
61.3 
67.8 
70.8 
71.4 


The  departure  from  the  normal,  both  in  temperature  and  rainfall, 
in  each  month  of  the  growing  season  is  thus  shown  by  the  records : 


Districts. 


New  England 

Middle  Atlantlo 

South  Atlantic 

Eastern  Gulf 

Western  Qulf 

Ohio  Valley  and  Tenn. 
Lower  Lake  region  . . 
Upper  Lake  region  . . 
Ez&eme  Northwest . 
Upper  Mississippi  Val 

Missouri  Valley 

North  Pacific  coast . . 
Mkldle  Pacific  coast. . 


April 


I 


+2.1 
--1.8 
+0.5 
-H).6 
+  1.1 
+0.9 
+1.8 
+2.1 
+6.6 
+  1.1 
+3.6 
--2.8 
--3.1 


i 


In. 

-0.12 
+2.96 
—0.28 
-3.01 
-1.06 
—2.08 
-0.00 
-0.14 
-0.88 
-0.75 
+0.17 
-0.40 
-1.87 


May. 


I 


+2.2 
+0.7 
+0.7 
-2.6 
-8.5 
-2.5 

M).4 

-1.1 
-8.8 
-2.7 
-1.8 
+1.7 
-1.7 


nn, 

+0.87 
+2.00 
—1.48 
-2.48 
-2.17 
+0.42 
--0.15 
--0.15 
--0.18 
-0.12 
-0.84 

4-1.78 


June. 


I 


+1.4 
-0.6 
-1.1 
-2.7 
-3.7 
—3.8 
-2.8 
—8.0 
-0.4 
-8.8 
-1.7 
+8.1 
+8.6 


i 
I 


In. 

+0.06 
-1-0.92 
+2.57 
-H).46 
+1.77 
-■0.65 
+0.90 
-0.32 
-2.38 
-0.74 
-1.95 
-1.80 
-0.05 


July. 


I 


-1.6 
-1.3 
-0.8 
-0.4 
-1.0 
-1.0 
-0.5 
+0.1 
-1.0 
-1.6 
-0.8 
+1.8 
-0.7 


In. 

+2.71 
--3.85 
-H).97 
+8.08 
--1.36 
—0.22 
—1.08 
+0.71 
-1.22 
+0.63 
-0.2S 
-0.92 
-0.01 


August 


1.0 
1.8 
-2.2 
-2.1 
-2.8 
—2.5 
-l.l 
.9 
2.0 
-1.1 
+0.5 
-1.2 

+1.1 


n-. 


& 


In. 
-0.89 
—0.93 
-0.88 
-0.86 
-0.48 
—1.90 
—1.19 
-1.26 
-1.89 
-1.66 
-0.68 
+-1.89 
-0.01 


September. 


a 


0.0 
8.6 
-1.6 
-1.2 
-8.7 
-8.1 
-1.6 
-0.4 
-1.9 
-8.4 
-8.9 
-0.8 
+8.8 


n 


In. 
.00 
1.59 
-1.87 
+0.68 
+0.38 
+1.76 
—0.60 
-0.66 
+0.91 
-0.63 
+0.81 
-0.28 
-0.88 


With  such  a  meteorological  record,  without  sharp  divergence  from 
normal  lines,  medium  crops  might  reasonably  be  expected.  There 
were  no  extraordinary  averages,  no  very  large  harvests,  and  no  fail- 
ures. There  were  conditions  unfavorable  to  some  crops  in  one  sec- 
tion, and  those  that  were  quite  favorable  in  another.  Tne  geographi- 
cal breadth  and  climatic  variety  of  the  national  area  tend  to  equalize 
production  in  every  line.  The  cereals  have  the  range  of  the  whole 
country,  by  choosing  the  proper  season  of  growth,  and  the  subtropi- 
cal fruits  are  not  limited  to  the  South  Atlantic  coast  but  have  a  wide 
range  on  shores  of  the  Mexican  Gulf  and  the  Pacific  Ocean. 

The  increase  in  area  of  corn  over  that  of  the  previous  year  appears 
to  be  about  Si  per  cent.,  or  slightly  more  than  the  increment  of 
population.    Unless  the  annual  estimates  have  been  too  low  the  in- 


REPOBT   OF  THE   8TATI8TICIAK.  205 

crease  of  the  past  ten  years  has  not  auite  kept  pace  with  the  advance 
of  population,  though  the  gain  in  oreadth  of  maize  is  26  per  cent. 
The  exportation  is  less  than  ten  years  ago,  almost  necessarily,  the 
abnormal  shipments  of  that  period  beingdue  to  a  temporary  scarcity 
of  grain  products  in  western  Europe.  This  would  account  for  a  re- 
duction of  two  million  acres  of  the  required  area.  The  increase  in 
the  breadth  west  of  the  Mississippi  has  been  remarkable,  the  propor- 
tion of  increase  rising  with  advance  westward  at  least  up  to  3,000  to 
4,000  feet  elevation  beyond  the  western  boundaries  of  Kansas  and 
Nebraska.  The  product  of  the  crop  is  estimated  at  2,112,892,000 
bushels,  or  about  27  bushels  per  acre,  which  is  the  largest  rate  of  yield 
since  1880.  « 

The  area  in  wheat,  as  estimated,  is  larger  than  last  year  by  over  2 
per  cent.  The  revision  of  acreage  reduces  the  breadth  in  Iowa.  Ne- 
braska, and  some  other  States,  and  increases  it  in  Kansas  and  Dakota. 
Dairying  and  meat  production  have  for  years  been  encroaching  on 
wheat  growing  on  the  eastern  side  of  the  great  spring-wheat  belt, 
and  the  change  from  wheat  to  corn  and  ^ass  has  been  especially 
noticeable  in  Iowa.  The  rise  and  fall  in  prices  and  the  relative  prom- 
ise of  the  profit  in  the  various  crops  are  prominent  among  the  eco- 
nomic considerations  which  affect  the  distribution  of  crops,  and 
especially  of  wheat.  The  wheat  product  is  made  490,560,000  meas- 
ured bushels.  This  makes  the  average  yield  12.9  bushels,  about  1  per 
cent,  above  the  indications  in  the  local  estimates  of  yield  per  acre 
published  in  October. 

The  indications  of  all  reports  after  June  last  were  quite  uniform, 
extreme  differences  being  not  more  than  1  or  2  per  cent.  It  is  signifi- 
cant, as  well  as  complimentary,  that  a  variation  of  a  fraction  of  1  per 
cent,  is  sufficient  to  excite  the  attention  and  remark,  not  to  say  the 
criticism,  of  the  speculative  traders  in  wheat. 

The  increase  in  the  area  of  oats  appears  to  be  nearly  2  per  cent. ; 
the  product  751,515,000  bushels,  or  27.4  bushels  per  acre. 

The  minor  cereals  make  about  the  usual  product,  and  constitute 
between  2  and  3  per  cent,  of  the  aggregate  production.  In  this  state- 
ment rice  is  not  included.  There  nas  been  a  considerable  increase  in 
production,  notably  in  Louisiana,  and  manifestly  on  much  of  the  rice 
area  of  the  Atlantic  coast.  It  is  difficult  to  get  precise  returns  of  this 
scattered  and  peculiar  growth  except  through  a  thorough  census. 

The  potato  crop  of  the  present  year  has  been  a  comparative  failure 
east  of  the  Alleghanies,  while  the  Western  crop  has  been  in  some 
States  medium  and  in  others  large,  making  the  aggregate  production 
nearly  the  same  as  that  of  the  previous  year.  The  December  returns 
of  prices  make  the  average  40.3  cents  per  bushel  against  40.4  cents 
last  December. 

The  crop  of  sweet  potatoes  is  larger  than  that  of  last  year,  with  a 
yield  somewhat  above  the  average. 

There  has  been  a  manifest  advance  in  the  sugar-cane  industry  in 
recent  years.  The  Louisiana  crop  of  1888,  which  is  267,881  hogs- 
heads by  the  Bouchereau  census,  is  the  largest,  with  one  exception, 
since  1861.  when  the  aggregate  was  459,419,  the  largest  ever  pro- 
duced. Planters  are  hopeful,  under  the  encouragement  of  better 
machinery  and  methods,  soon  to  swell  the  production  of  cane-sugar 
to  a  larger  figure  than  tne  industry  has  yet  attained.  The  present 
crop  looked  well  at  first,  but  was  less  promising  in  mid-summer. 
The  October  condition,  however,  indicated  a  nearly  medium  crop  on 
a  large  area. 
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The  sorghum  crop  has  been  a  medium  one  in  the  central  States 
and  in  the  Southwest.  On  the  Atlantic  coast  the  excess  of  rainy  and 
cloudy  weather  reduced  somewhat  the  value  of  the  crop.  The  mter- 
est  in  sorghum  as  a  sugar  plant  is  increasing  in  the  Southwest,  and 
experiment  is  still  rife  for  the  production  of  sugar  by  the  diffusion 
process. 

The  beet  as  a  sugar  plant  is  extending  its  area  on  the  Pacific  coast, 
and  promises  to  return  again  to  cultivation  in  the  central  valleys 
and  tne  eastern  coast.    The  product  is  not  yet  greatly  increased. 

The  hay  crop  of  1889  is  a  large  one,  and  the  average  price  has  de- 
clined. The  December  returns  make  the  present  average  (7.88  per 
ton. 

The  cotton  crop  is  the  largest  in  the  aggregate,  but  not  in  yield 
per  acre,  that  has  ever  been  made,  exceeding  the  two  preceding  crops 
of  7,000,000  bales.  The  increasing  demand  for  this  fiber  sustams  the 
price,  which  fluctuates  less  than  tnat  of  most  other  crops.  There  is 
more  interest  than  usual  in  other  fibers.  Flax  ffrown  mainly  for  its 
seed  is  the  subject  of  experiment  as  a  textile  product;  hemp  is  slowly 
increasing  its  area,  ana  ramie  and  jute  ana  many  other  fibers  are 
grown  experimentally,  as  they  would  be  extensively  were  successful 
machinery  for  decortication  in  practical  operation. 

The  apple  crop  is  a  small  one,  and  the  market  orchard  regions 
were  destitute  of  their  usual  resources  except  as  high  jprices  nave 
rewarded  successful  cultivators  and  owners  of  off-year  orchards. 
Other  fruits  have  made  better  local  averages  of  results.  The  prod- 
uct of  citrus  fruits,  raisins,  figs,  guavas,  and  many  other  srubtrop- 
ical  varieties,  is  increasing  in  quantity  on  the  Pacific  and  Mexican 
Gulf  coasts,  exciting  more  attention  annually,  and  holding  out  a 
promise  of  better  profits  as  their  cultivation  is  better  understood. 
Already  they  are  taking  the  place  of  foreign  fruits,  the  importation 
of  which  is  declining,  especially  of  oranges  and  lemons,  raisins  and 
prunes. 

The  production  of  meats  is  increased  by  forcing  to  medium  weights 
at  an  earlier  age,  making  the  number  of  available  beeves  larger  in 
proportion  to  numbers  of  animals  counted  in  an  annual  enumeration. 
The  difference  between  the  prices  paid  to  farmers  and  the  cost  of 
meat  to  consumers  is  enormous,  inunng  to  the  benefit  of  the  middle- 
man and  injuring  the  grower. 

The  wool  clip  of  the  fall  of  1888  and  spring  of  1889  was  estimated 
a*  266.000,000  pounds,  but  the  product  of  the  current  wool  year,  the 
fall  snearing  and  coming  spring  clip,  promises  to  be  somewhat 
larger,  with  a  tendency  to  revival  of  interest  in  sheep  husbandry. 
Its  growth  has  doubled  the  weight  of  fieece  in  about  thirty  years,  as 
a  result  of  breeding  and  care  under  the  stimulation  of  demand  from 
our  growing  manufactures.  The  necessity  and  relatively  appreciating 
price  of  fine  mutton  should  stimulate  the  industry  in  all  States  east 
of  the  great  plains,  and  discrimination  against  the  cheap  wools  of 
nomadic  wool-growing  would  enlarge  the  production  of  coarse  wools 
in  the  great  southwestern  pastoral  areas. 

The  humidity  of  the  past  season  has  been  generally  favorable  to 
pasturage,  and  vegetable  production  has  been  various  and  abundant. 

CORN. 

The  crops  of  the  last  ten  years  make  a  lower  average  than  those  of 
the  previous  decade.  The  cause  is  the  frequent  recurrence  of  drought 
and  not  a  decrease  in  fertility.    Since  1880  only  three  crops  have 
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made  an  average  of  26  bushels.  From  1875  to  1880^  inclnsivey  no 
crop  fell  below  this  average,  and  the  yield  for  the  decade  beginning 
in  1871  exceeded  it.  The  crops  of  the  last  two  years  have  been  a 
great  improvement  npon  nearly  all  from  1881  to  1887,  inclusive.  The 
general  average  of  condition  of  the  crop  of  1887,  the  year  of  drought 
in  the  com  belt,  contrast  irregularly  with  the  records  of  the  crops 
since,  and  show  the  blighting  effects  of  widespread  drought  in  that 
year  as  follows: 


Yean, 

Julj. 

August 

September. 

October. 

im 

W.T 
98.0 
90.8 

80.5 
96.0 
04.8 

7X.8 
94.2 
00.0 

TV.  8 

1888 

..^. ................................. ........ 

Olio 

1880 

01.7 

The  area  devoted  to  maize  still  continues  to  represent  more  than 
half  the  breadth  of  all  cereals,  and  averages  about  1.2  acres  per  head 
of  population,  or  6  acres  to  each  family  m  the  United  States. 

The  estimates  of  the  crop  of  1889  are  as  follows: 


states  and  Territories. 


Maine 

New  Hampshire 

Vermont 

Maesachusetts. . 
Rhode  l^nd . . . 

Connecticut 

New  York 

New  Jersey 

PeoDsylvania... 

Delaware 

Maryland 

Virsfinia 

North  Carolina . 
South  Carolina . 

Oeorjrla 

Florida 

Alabama 

lUssifiBlppi 

liouislana 

Texas  

Arkansas 

Tennessee 

West  Virginia . . 

Kentucky 

Ohio.. 

Michigan 

TfMH<^.pft 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Colorado 

Dakota 

NewMezioo 

Utah 

Total 


Bushels. 


1,084,000 

1,811.000 

2,044,000 

1,007.000 
898,000 

1,766,000 
90,476.000 
10,792,000 
41,225,000 

8,905,000 
15,105,000 
84,231,000 
88,050,000 
18,810,000 
83,780,000 

5,200,000 

88,044,000 

20,474,000 

18,940,000 

88,696,000 

42,606,000 

80,881,000 

15,109,000 

75,882,000 

68,053,000 

22,737,000 

106,666,000 

260,125,000 

28,416,000 

21,268,000 

849,906,000 

218,841,000 

240,608,000 

149,643,000 

4,4(^,000 
157,000 

1,092,000 
14,748,000 

1,126,000 
644,000 


8,112,892,000 


28,717 

85,924 

08,807 

60,200 

12,558 

66,977 

608,800 

.  867,342 

1,863.977 

228,186 

788,280 

2,162,911 

2,764,W 

1,502,168 

8,011,602 

486,562 

2,514,870 

1,991,481 

1,062,826 

4,578,046 

2,180,309 

8,674,140 

678,518 

2,844,601 

8.005,184 

967,518 

8,(n7,806 

6,022  464 

1,060,414 

746,067 

o,  (Job,  cwo 

6,796,818 

6,818,261 

4,097,067 

156,266 

7,854 

42,096 

810,068 

56,260 

85,175 


78,819,661 


Value. 


$660. 

784 

It  124, 

1,078, 

220, 

068 

10,062; 

6,886 
18.968 

1.640, 

6,496 
16.061 
17,516 

0,867 
18,651 

8,019; 
17.811 
14,786 

0,664 
20,294 
18,821 
90,007; 

6,070, 
26,629 
in',676 

8,412 
28,707 
62,190; 

8,240, 

5,740 
66,498 
60,888 
48,201 
26,422 

9,544 
102, 
688 

4,866 
675, 
802, 


278 
887 
142 
147 
116 
706 
672 
864 
882 
060 
081 
766 
248 
264 
466 
604 
487 
960 

106 
481 
500 

521 
855 
668 
526 
287 
068 
318 
086 
584 
681 
897 
801 


102 
878 
964 
468 
660 


607,018,620 


While  the  crop  is  grown  throughout  the  United  States,  except  on 
elevations  of  over  6,000  feet,  with  much  differentiation  as  to  varieties, 
height,  form,  and  color  of  grain  and  chemical  constitution,  it  is 
more  productive  in  the  middle  latitudes  and  the  central  valleys,  be- 
ing smaller  in  stalk  and  ear  in  more  northern  regions,  and  increasing 
in  size  but  not  in  f  ruitf  ulnesB  in  more  southern  districts.    Soil  ana 
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cultivation  have  mucli  to  do  with  relative  productiveness,  and  these 
causes,  as  well  as  climate,  must  be  taken  mto  consideration  in  ex- 
amining the  following  table,  which  shows  the  average  yield  i)er  acre 
for  a  period  of  ten  years,  1879  to  1888  inclusive,  consolidated  from 
annual  estimates  of  the  Department  of  Agriculture  and  arranged 
in  the  order  of  relative  rank  in  rate  of  production: 


Statfli. 

Average 
yield. 

Statea. 

Average 
yield. 

States. 

Average 
yield. 

StateiL 

Average 

ytol£ 

Vermont 

NewHampahlre 

M^fno    r.. 

84.8 
84.1 
88.9 
82.7 
82.1 
81.7 
81.7 
81.1 
80.9 
80.8 
80.5 
80.8 

Iowa 

Connecticut . . 

Indiana 

Wisconsin 

CaUfomla  .... 

Kansas 

Ck>lorado 

Dakota 

Missouri 

nUnois 

Montana 

Oregon 

80.2 
29.7 
29.8 
29.1 
28.6 
28.8 
27.7 
27.6 
27.0 
20.8 
26.2 
26.0 

Washington.. 

Maryland 

Nevada 

Weat  Virginia 

Kentucky 

IrtfthO. 

25.7 
l».0 
24.6 
»l.2 
28.8 
23.2 
22.5 
2i>.9 
20.8 
20.6 
20.2 
20.1 

Texas  

Virginia 

Louisiana 

Biississippi.... 
NorthCarolina 

Alabama 

Gcorna 

Florida 

South  Carolina 

Average.. 

lao 

17.1 
16.3 

Nebiaaka 

naasachuaetta.. 
Ohio 

14.2 

12.7 
12.5 

FeniMTlTania. . . 

New  Jersey 

Hichlgan 

Minnesota 

New  York 

Utah 

10.4 

Arizona; 

Delaware 

Tennessee 

Arkansas.  ... 
New  Mexico . . 

9.4 
9.0 

M.2 

It  is  obvious  to  all  that  the  figures 'of  a  perfect  census  of  a  single 
year  would  be  manifestly  unjust  as  a  basis  of  an  exhibit  of  relative 
productiveness.  The  annual  fluctuations  in  rate  of  yield  are  so  wide 
that  nothing  less  than  a  period  of  ten  years  should  be  averaged  for 
this  purpose.  Such  an  average  can  be  relied  on  as  the  real  measure 
of  the  production  of  the  period.  The  average  of  ten  years,  however, 
stated  at  24.2  bushels,  is  probablv  less  than  a  normal  average,  as 
there  were  six  seasons  of  partial  failure  in  the  ten  years,  while  the 
average  of  the  preceding  ten  years  was  27.1. 

The  high  yield  of  the  New  England  States  is  the  result  of  fertil- 
ization and  careful  cultivation  of  small  areas.  Nebraska,  partially 
in  the  arid  region,  stands  in  front  of  all  other  Western  States.  The 
fact  that  Inaiana  occupies  the  fifteenth  place  and  Illinois  the 
twenty-second  is  due  to  the  severity  of  drought  in  1881  and  1887,  and 
a  degree  of  injury  in  other  years.  It  is  true  in  this  neriod,  whatever 
future  experience  mav  be,  that  the  subhumid  belt  nas  given  better 
yields  than  some  of  the  best  districts  of  the  Ohio  Valley. 

Maize  is  a  crop  consumed  in  situ,  not  more  than  one-sixth  going 
beyond  the  boundary  of  the  coimty  in  which  it  is  grown.  Only  2  to 
3  per  cent,  is  now  exported;  a  larger  quantity  goes  to  the  seaooard 
States  north  of  Maryland,  and  a  smaller  proportion  is  distributed 
through  the  Southern  States  to  supplement  the  nearly  sufficient  local 
supply. 

The  amoimt  required  for  consumption  is  a  variable  quantity,  de- 
pendent on  price,  other  and  cheaper  feeding  material  being  more 
largely  used  when  the  price  is  high.  The  same  cause  restricts  expor- 
tation, which  comes  nearly  to  a  vanishing  point  when  the  hignost 
price  prevails,  and  reaches  its  largest  proportions  when  the  product 
IS  cheapest.  The  average  consumption  for  ten  years  past  has  been 
about  1,600,000,000  bushels,  or  28  bushels  per  nead  of  population, 
which  is  the  heaviest  rate  of  consumption  of  any  cereal  by  any  coun- 
try in  the  world.  It  is  nearly  twice  as  much,  according  to  popula- 
tion, as  the  consumption  of  all  cereals  in  Europe,  where  roots  and 
various  fodder  plants  are  used  in  feeding,  supplemented  by  small 
quantities  of  oil  cake  or  other  concentrated  fortifiers  of  green  and 
watery  plants. 

Nearly  two-thirds  of  the  crop  is  produced  in  seven  States — Ohio, 
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Indiana,  Illinois,  Iowa,  Missouri,  Kansas,  and  Nebraska— which  are 
known  as  the  corn-surplus  States,  few  others  rarely  producing  more 
than  is  required  at  home,  and  the  larger  portion  having  a  deficiency 
to  be  supplied  by  those  seven  States. 

The  average  product  of  the  last  ten  years,  as  estimated,  is  1,703,- 
443,054  bushels;  that  of  the  preceding  decade.  1,184,486,954,  an  in- 
crease of  43.8  per  cent.  The  average  value  of  tne  whole  crop  for  the 
recent  period  is  $668,942,370,  against  $504,571,048,  an  increase  in  value 
of  only  32.6  per  cent.  The  price  per  bushel  is  39.3  cents,  instead  of 
42.6  cents  for  the  previous  decade.  The  value  per  acre  is  reduced 
from  $11.54  to  $9.48.  The  following  table  gives  these  estimates  by 
years: 


1880 

1881 

1882 

1888 

1884 

1885 

1886 

u«r 

1888 

1880 

Aninial  arera^ 

AnmuU    ATerago    for 
preoeding  ten  yean. . 


Total  produc- 
tion. 


Btuhela. 
1,717,484,543 
1,194,916,000 
1.617,025,100 
1,561,066,805 
1,795,528,000 
1,986,176.000 
1,665,441,000 
1,466,161.000 

i,se7,'nw,ooo 

2,112,890,000 


17.034,480,633 


1,708,443,054 
1,184,486,064 


Total  area  of 
crop. 


Acres. 

«2, 817, 842 

64,868.025 

65,650,645 

68,301,680 

60,683,780 

78,  }30, 150 

75,694,208 

72,802,720 

75,672,788 

78,819,661 


706,484,578 


70,548,457 
43,741,831 


Total  value  of 
crop. 


$670,714,409 
750,482,170 
783,887,173 
658,051,486 
640,735,560 
685,674,68!} 
610,311,000 
M6, 106,770. 
677,561,580 
507,018,829 


6,689,423,608 


668,942,870 
604, 5n,  048 


Averai^ 

value  per 

bushel. 


CenU. 
39.6 
63.6 
iS.4 
42.4 
85.7 
82.8 
36.6 
41.4 
34.1 
88.3 


30.3 
42.6 


Average 

yield  per 

acre. 


BusheU. 
27.6 
18.6 
24.6 
22.7 
25.8 
26.5 
22.0 
20.1 
26.3 
27.0 


24.1 
27.1 


value  per 


110.01 
11.82 
11.04 
9.68 
9.19 
8.09 
8.06 
8.06 
8.05 
7.68 


9.48 
11.54 


The  export  of  corn  was  small  until  1870.  In  1871  it  comprised  3.6 
per  cent,  of  the  crop,  and  increased  to  6.6  per  cent,  in  1877,  tiie  largest 
percentage  but  not  the  largest  aggregate  of  annual  exportation,  which 
was  99,572,329  bushels,  6.7  per  cent,  of  the  product,  in  1879.  This 
active  exportation  between  1876  and  1880  has  declined  greatly,  and 
has  averaged  only  63,464,476  bushels  for  nine  crops  since  1880.  These 
figures  include  the  corn  meal  exportation  reduced  to  com.  The 
largest  shipments  in  later  years  are  70,841,673  bushels  from  the  crop 
of  1888,  when  com  had  declined  to  34.1  cents  (average  farm  price) 
per  busheL  The  smallest  aggregate  is  26,360,869,  from  the  crop  of 
1887,  when  the  average  price  was  44.4  cents  per  bushel.  The  domes- 
tic price  is  a  potent  regulator  of  the  foreim  demand,  and  the  foreign 
orders  are  too  small  to  aflfect  materially  the  value  here;  thus  Liver- 
pool does  not  set  the  price  for  Chicago. 

The  average  farm  price  for  the  entire  crop,  and  the  average  export 
price  or  value  at  the  ports  of  shipment  of  actual  exports  of  the  nscal 
year  following,  are  thus  stated,  irom  the  year  1876: 


Tean. 

Value. 

Toars. 

Value. 

Farm. 

Export. 

Farm. 

Export 

1875 

CenU. 
42.0 
87.0 
86.8 
81.8 
87.5 
89.6 
68.6 

Cents. 

67.2 
58.7 
56.2 
47.1 
54.8 
55.2 
66.8 

18S9 

Cents. 
48.4 
42.4 
86.7 
8S.8 
86.6 
44.4 

84.  r 

68  4 

1878 

1883 

61  1 

IST? 

1884 

54  0 

1878 

1885 

40.8 

1879 

1888 

48.0 

1880 

1887 

55  0 

1881 

18S8 

47  4 
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It  must  not  be  understood  that  the  difference  between  farm  and 
export  values  represents  the  whole  cost  of  transportation  and  other 
charges.  Few  of  the  States  produce  a  surplus  for  export.  Export 
wheat  comes  mainly  from  beyond  the  Mississippi,  where  prices  are 
the  lowest;  for  instance,  the  farm  price  of  1888,  com  was  29  cents  in 
Illinois,  31  in  Indiana,  26  in  Kansas,  and  22  in  Nebraska,  or  little  more 
than  half  the  export  values. 

WHPAT. 

The  seeding  of  winter  wheat  in  the  autumn  of  1888  was  delayed 
in  the  Middle  States  by  the  saturation  of  the  soil,  and  in  the  Omo 
Valley  because  it  was  too  compact  and  hard  in  consequence  of 
drought  for  breaking  properly.  Early  rains  came  in  California, 
followed  by  a  dry  season  in  the  heart  of  tne  winter,  which  gave  place  to 
later  rains  in  season  for  the  putting  in  of  a  large  area,  ana  for  prompt 
germination  and  active  spring  growth.  Rains  duly  relieved  the  sit- 
uation in  the  central  areas,  ana  the  soil  of  the  Atlantic  coast  region 
became  drier,  so  that  the  coming  of  winter  found  the  plants  fairly 
well  rooted,  green,  and  vigorous,  with  a  necessarily  moderate  devel- 
opment from  comparatively  late  planting. 

There  was  little  show  for  winter  protection,  yet  the  season  was  so 
mild  that  growth  continued,  and  the  effects  of  ireezing  and  thawing 
were  not  very  severe.  If  the  plants  in  April  were  brown  and  sere 
from  the  touch  of  the  low  temperature  of  March,  the  roots  were  gen- 
erally uninjured  and  the  crowns  green.  It  was  a  season  of  exemp- 
tion from  winter-killing  in  a  high  degree,  notwithstanding  the  ab- 
sence of  snow,  encouraging  the  expectation  of  a  large  crop,  though 
not  absolutely  assuring  it. 

April  was  generally  Favorable  and  condition  slightly  improved  dur- 
ing the  montn.  This  was  also  hox)eful,  as  a  decline  in  this  month 
h«S  been  noted  for  the  two  previous  crops.  Some  apprehension  was 
caused  by  very  cool  nights,  with  frost  in  many  places,  near  the  close 
of  May,  which  was  dispelled  by  better  weather  following. 

Spring  wheat  was  remarkably  uneven  in  condition,  especially  in 
Dakota.  Many  discouraging  reports  also  came  from  Minnesota. 
The  soil  was  dry  at  seeding  on  the  uplands  and  plains,  and  drought 
in  summer  threatened  serious  disaster,  which  resulted  measurably 
in  the  region  of  minimum  rain-fall  and  on  areas  of  poor  preparation. 

The  f oUowing  table  gives  the  estimates  of  area,  product,  and  price 
for  1889: 


states  and  Territorie9. 


Maine 

New  Hampshire 

Vermont 

Connecticut  .... 

New  York 

New  Jersey    ... 
PennsylTania . . . 

Delaware 

Maryland 

Virginia 

North  Carolina. 
South  Carolina  . 

Georgia 

Alabama 

Mississippi 

Texas 

Arkansas 

Tenn< 


589,000 

41,4fi7 

144,000 

9,34S 

325,000 

19,675 

30.000 

1,934 

8,929,000 

W7,Q10 

1,711,000 

140,235 

16.617,000 

l,a'iO,lW6 

1,100,000 

04,790 

6,171,000 

546,004 

6.804.000 

810,057 

4,4i>2,(XXl 

7SM,473 

1,101,000 

198,454 

2,3b3.()00 

878,197 

2,502,000 

357,377 

494,000 

75,938 

6, IKO,  000 

600..S?f7 

1,7'.4,000 

23(5,008 

0.066,000 

1,811,884 

Vahie. 


$568,889 

148,807 

808,406 

87,679 

8,035,864 

1.678,998 

14, 1»1, 141 

879,651 

4,996,194 

5,851,859 

4,012,560 

1.131.188 

8,884,988 

8,451,606 

488,061 

4,579,580 

1,584,618 

6»B0<94fi 
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States  and  Tenitotfaa. 


Buflbels. 


▲crea. 


Value. 


WeanVirginU 

Kentucliy  

Ohio 

Michigan 

Indiana 

nUnoia 

Wisooaaln 

Mtnnoanta 

Iowa 

Miaouri 

Nebraska ; 

Oalifomia 

Ofegon 

Nerada 

Colorado 

▲risotta 

DakoU 

Idaho 

Montana 

New  Mezloo 

Utah 

Washington 

Total 


8.144,000 

10,811,000 

86,866,000 

28, 70)),  000 

41,187,000 

88,014.000 

16,997,000 

45,450,000 

91,098,000 

90,689,000 

80,919,000 

16,848,000 

48,781,000 

18,689.000 

885,000 

1,861,000 

887,000 

41,669,000 

1.449.000 

1,580,000 

1,006.000 

1,880,000 

6,856,000 


806,961 

968,881 

2,BM.990 

1,619,847 

9,801,806 

9,875,868 

1,108,760 

8,118,406 

1,604,888 

1,587,568 

1.680.000 

1,404.019 

S.  891,880 

845,000 

18,806 

87.800 

95,980 

4,481,064 

81,497 

85,000 

86,995 

198,878 

415,500 


$9,009,698 

7,7»l,099 

198,017,969 

17,544,560 

8,249,418 
,600,666 
11,686,566 
80,466,888 
18,944,798 
18,908,091 
17,001,600 
8,761,070 
80,646,844 
9,589,800 
961,960 
1,889,547 
958,818 
94,091.089 
1,116,089 
1,158,875 
800,041 
1,410,086 
4,799.086 


400,660.000 


88,1»,860 


849,491,707 


Wheat  is  grown  in  every  State  in  the  Union,  though  only  in  occa- 
sional patches  in  Florida  and  Louisiana,  and  onlv  to  a  very  limited 
extent  throughout  the  cotton  States.  A  jpart  of  northern  central 
Texas,  and  Tennessee  east  of  the  river  which  gives  its  name  to  the 
State,  are  the  districts  in  which  it  is  most  extensively  ffrown  in  the 
South.  The  State  having  the  largest  distribution  of  wheat  acreage 
is  Indiana,  which  had  121  acres  to  each  thousand  of  superficial  area 
in  1888;  Ohio  stood  second,  with  102  acres;  and  Maryland  third, 
with  88  acres.  Dakota  had  only  41  acres  per  thousand,  and  California 
24.    There  were  sixteen  States  having  from  1  to  10  acres  only. 

The  State  making  the  highest  yieldfor  ten  years  past  is  Colorado, 
with  an  average  of  19. 6  bushels  per  acre.  Other  Bocky  Mountain 
districts  approach  this  average;  several  of  the  New  England  States 
come  next;  Michigan  is  the  twelfth  in  rank;  Illinois  eighteenth;  and 
California  twenty-fifth.  The  averages  of  ten  years  past,  from  1879 
to  1888,  are  as  follows: 


states. 

Aver- 

Stataa. 

Aver- 

yiSd. 

StatM. 

Aver- 

9iSd. 

States. 

Aver- 
9iSd. 

Oolorado 

Wyoming 

Montana 

NeTada.. 

Utah 

19.6 
18.0 
17.8 
17.8 
17.8 
17.1 
16.9 
16.7 
16.7 
16.7 
16.6 
16.9 

NewYoA 

Ohio 

15.8 
14.6 
14.1 
18.9 
18.7 
18.7 
18.7 
18.6 
18.5 
18.8 
13.8 
18.1 

California 

Mfainesota 

Maryland 

Wisconsin 

Delaware 

Missouri 

Nebraska 

West  Virginia . 
Iowa 

18.0 
19.6 
19.4 
12.0 
11.7 
11.7 
11.8 
10.6 
10.8 
10.9 
9.5 
8.1 

Arksnwat 

Georgia 

Tennessee 

Alabama 

North  Carolina. 
South  Carolina. 

Missiasippi 

Florida 

Average  . 

7.9 
6.6 

Indiana 

NewHampahlre 

Arizona 

lUtnola 

6.4 
6.9 
6.9 

filiLhn 

6.0 

MavMM*bnw«Uii 

Maine 

5.8 

Connecttout 

Vflrmont 

DakoU. .^ 

New  Mezioo . . . 

Kansas 

New  Jersey.... 
Pennsylvania.. 

4.7 

Washington .... 
Oreson 

Texas 

19.8 

Kentuclnf 

Virginia 

Michigan 

The  progress  of  wheat-growing  westward,  which  has  attracted 
so  much  attention,  has  not  even  yet  been  stayed.  Fortv  years  ago 
more  than  half  of  the  crop  was  produced  east  of  the  Alleghany  Moun- 
tains, and  only  one-twentieth  west  of  the  Mississinpi.  In  ten  years, 
in  1859,  the  proportion  of  the  original  States  haa  fallen  below  one- 
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third,  and  that  of  the  trans-Mississippi  region  risen  to  one-seventlu 
The  East  dropped  to  one-fifth  in  another  ten  years,  and  to  about  one- 
seventh  in  1879,  where  it  now  rests.  Meantime  the  country  beyond 
the  Mississippi  grew  almost  one-third  of  the  product  in  18(59,  nearly 
four-tenths  m  1879,  and  one-half  in  1889.     The  central  line  of  wheat- 

S rowing  is  now  on  the  western  bank  of  the  Mississippi.  The  central 
elt  produced  more  than  half  before  1859,  fell  a  little  below  half  in 
1869  and  1879,  and  to  scarcely  three-eighths  in  1889.  The  probability 
is  that  the  center  of  wheat-growing  has  not  yet  reached  its  western 
limit.  As  cultivation  progresses  tnrough  the  mountain  re^on  the 
crop  will  for  a  time  be  prominent  though  not  paramount,  as  in  some 
of  tne  areas  of  recent  settlement,  and  afterwards  will  decline  rela- 
tively as  crop  diversification  ensues,  though  the  aggregate  product 
may  still  be  larger.  In  the  course  of  time  there  wiU  be  increase  of 
wheat-growing  east  of  the  Mississippi,  as  a  necessity  of  farm  rotation 
and  for  the  needs  of  an  enlarged  population,  with  a  larger  rate  of 
yield  than  at  present. 

The  wheat  supply,  in  proportion  to  population,  was  just  about 
twice  as  much  in  1879  as  m  1849,  as  returned  by  the  census.  It  may 
be  that  the  supply  of  1879  and  of  1884,  which  was  9.16  bushels  per 
head,  will  never  again  be  equaled.  Ten  years  ago  three-eighths  of 
the  production  was  exported,  and  one-thira  for  a  period  of  six  years. 
There  is  little  probability  that  so  large  a  proportion  will  ever  again 
be  exported,  and  a  small  contingency  that  so  much  will  ever  again  be 
wanted  abroad.  The  average  exportation  of  the  past  nine  years  is 
128,525,180  bushels,  which  is  less  by  57,796,334  bushels  than  the  large 
foreign  shipments  of  1880-'81.  At  the  same  time  our  domestic  con- 
sumption has  increased  by  about  the  same  figure  that  marks  the  re- 
duction in  exportation. 

The  reqairement  for  consumption  and  seed  from  the  crop  of  1889 
will  probably  not  exceed  355,000,000  bushels,  leaving  135,000,000 
bushels  available  for  exportation,  a  quantity  slightly  in  excess  of  the 
average  exports  since  1880. 

The  following  table  makes  the  area  and  product  of  1880  and  1889 
nearly  equal,  with  a  heavy  decline  in  value,  the  cause  of  which  is 
not  left  m  doubt,  viz,  a  aecline  in  foreign  demand.  The  rate  of 
yield  for  the  decade  is  12.1  bushels  per  acre;  of  the  previous  decade, 
12.4  bushels.  The  decline  in  value  makes  a  reduction  in  gross  re- 
turns per  acre  from  $13  to  $9.97. 


1880 

1881 

1888 

188S 

1884 

1885 

188G 

1887 

1888 

1839 

Total 

Aonual  average 

Annual    aTerage    for 
preceding  ten  jears. 


Total  produc- 
tion. 


BusheU. 

498,  M»,  868 

888,280,090 

5(M,  18ft,  470 

421,086.  KK) 

612,766,000 

867,112.000 

467,218.000 

4fi6,S>n,000 

416,868.000 

490,660,000 


4,490,963,688 


449,096,869 
812,162,788 


Total  area  of 
crop. 


«r,  986, 717 
87,709,000 
87,0o7,l&4 
8Q,4o6.5<j3 
S9,475,h85 
34,189.246 
86,806,184 
87,6.il,783 
87,836,188 
88,128,869 


872,791,619 


87,879,162 
86,187,414 


Total  value  of 
crop. 


$474,801,860 
466,880,427 
444,002,125 
888,049,272 
830,862,2RO 
276,820,890 
814,226,020 
810,612,960 
886,248,080 
&12,491,707 


8,718,095,041 


871,809,504 
887,407,868 


Average 

value  per 

bufiheL 


Cents. 
96.1 
119.8 
88.8 
91.0 
64.5 
77.1 
69.7 
68.1 
92.6 
68.8 


88.7 
104.9 


Average 

yield  per 

acre. 


BuaheU. 
13.1 
10.8 
13.0 
11.0 
13.0 
10.4 
12.4 
12.1 
11.1 
12.9 


12.1 
12.4 


Average 

value  per 

acre. 


$18.48 

18.18 

11.99 

10.52 

8.8b 

8.06 

8.M 

8.85 

10.88 

8.08 


9.07 
18.00 
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The  distribution  of  "wheat  since  1879  for  domestic  breads  for  seed, 
and  for  the  f oreim  demand  accounts  for  the  production  estimated. 
The  exports  are  &om  the  records  of  exportation;  the  seed  is  on  a  basis 
of  1|  bushels  per  acre  for  "winter  wheat  and  1.6  for  spring  wheat;  and 
the  rate  of  consumption  is  calculated  as  4}  bushels  per  head  of  popu- 
lation. These  bases  were  fixed  after  thorough  and  patient  investiga- 
tioiiy  and  no  reason  has  ever  been  assigned  for  their  change.  The 
several  crops  vary  in  size  and  the  exports  are  extremely  variable, 
so  that  the  distribution  of  any  .one  year  can  not  be  expected  to  coin- 
cide with  the  production  of  tne  same  year;  yet  after  nine  years  of 
estimates,  made  in  advance  of  the  records  of  exports,  the  averages  of 
production  and  distribution  vary  less  than  2,000,000  bushels.  The 
average  production  is  445,154,843  bushels,  and  the  distribution  is 
446,843,153  bushels. 

The  distribution  has  been  larger  than  the  production  in  five  years 
of  the  nine;  in  1885,  by  about  60,000,000  bushels,  and  in  1881,  by 
about  29,000,000.  On  the  contrary*  in  1882,  the  year  of  the  largest 
production  of  wheat  in  the  United  States  the  distribution  fell  short 
of  the  season's  production  about  48,000,000  bushels.  These  differ- 
ences are  fully  accounted  for  by  the  record  of  visible  supplies  on 
the  1st  of  July  of  each  year,  as  collected  under  commercial  auspices, 
and  the  returns  of  wheat  in  the  hands  of  the  farmers  as  made  by  cor- 
reapondents  of  the  Department  of  Agriculture  in  March. 

The  table  is  as  follows: 


Tetr. 

Frodaotton. 

For  food. 

For  seed. 

Exportation. 

Total  distribu- 
tion. 

ISO.. 

B%Lahdt, 

496,549,^68 

886,880,090 

604,186,470 

421.066,  IfiO 

512,705,000 

867,112,000 

457,218,000 

456,829,000 

415,868,000 

StuKela. 

242,086,665 

265,249,812 

255,600.000 

259,600,000 

266,000,000 

271,000,000 

277,000,000 

286,000,000 

292,000,000 

56,668,660 
66,215,676 
62,770,812 
64,683,889 
56,266.269 
51,474,906 
61,528,668 
58,009,962 
64,012,7(» 

B^uheU. 

186,821,514 

121,892,689 

147,811,616 

111,561,182 

162,570,867 

94,565,794 
168,804,970 
119,026,644 

88,600,746 

B^tslteU. 
4&l,971,690 
412,867.774 
456,081,628 
425,717,571 
452,886,606 
417,040,700 
482,886,628 
456,666.626 
464,616,445 

1881... 

m.., 

1888..  

1884.. 

1885.. 

1888.    

ssr. 

8S8.:;:;;;  ;;;•;•;;;;;;;; 

ToUl 

4,006.698,588 
446,164,848 

2,680,666,467 
264,481,890 

484,625,291 
68,866,146 

1,156,736,619 
128,625,180 

4, 021,588,  S77 
446,848,158 

Aferage 

Including  the  heavy  exportation  of  1880  in  grain  and  flour,  the 
^oportion  of  wheat  exported  in  nine  years  reaches  nearly  29  per 
*^x.,  furnishing  about  one-half  of  the  requirements  of  the  world's 
^^Aet  for  deficiencies  in  the  bread  supply  of  the  nations. 


OATS. 


^T^e  increase  in  the  acreage  of  oats  has  been  one  of  the  most  notice- 
ple  tendencies  of  crop  distribution.  The  increment  has  been  rela- 
^Voly  much  greater  than  that  of  any  other  cereal  crop,  or  of  any 
^^ominent  crop  whatever.  The  average  area  for  the  decade  ended 
^  1879  was  11,076,822  acres;  the  average  acreage  from  1880  to  1889, 
^cJugiyQ^  21,996,376,  an  increment  of  99  per  cent.  The  recent  seasons 
^^ve  not  been  so  favorable,  on  account  mairdy  of  drought,  and  the 
T^age  yields  of  the  two  periods,  314,441,178  and  584,395,839,  re- 
^^^ively,  do  not  make  so  large  an  increase,  yet  it  is  much  more  than 
^®  advance  in  population,  showing  a  largely  increased  use  of  oats, 
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greatly  to  the  improvement  of  the  ration  for  horses,  supplementing 

com  as  feed  for  farm  animals  and  -v^heat  as  food  for  men. 

In  the  distribution  of  oats,  on  the  basis  of  superfioial  area,  Illinois 

•  occupies  the  first  rank,  having  107  acres  to  everv  thousand  in  1888; 

Iowa  has  the  second  nlace,  with  72  acres;  and  Indiana  comes  next, 

with  47  acres,  followed  closely  by  New  York  and  Pennsylvania.     No 

less  than  nineteen  States  have  less  than  10  acres  in  every  thousand. 

The  following  table  gives  the  average  of  ten  years'  estimates  of 

yield  per  acre,  1879  to  1888,  and  shows  the  relative  rank  of  each  in 

production: 


states. 

Aver- 

»« 

Atbt- 
ylSd. 

States. 

Aver- 
yiSd. 

States, 

Aver- 
ySSdL 

Washington .... 

M inneaota 

Montana 

NewHampshlre. 

87.8 
84.8 
84.2 
88.6 
88.4 
88.2 
88.0 
82.1 
82.0 
31.7 
81.6 
81.2 

Wlaoonrfn 

Manachmietita. 

Nebraska 

Nontd* 

Wyoming 

NewYoi^ 

Kansas 

Oregon 

PennqrlTania.. 

California 

Connectiout . . . 
New  Jenejr.... 

81.2 
80.4 
80.4 
80.4 
80.2 
29.4 
29.8 
29.1 
29.0 
28.2 
28.2 
28.2 

JUUDo  •••t •••••• 

Indiana 

Rhode  Island . . 

Missouri 

tJtah 

28.1 
27.7 
27.7 
26.4 
20.8 
26.0 
24.8 
22.6 

32  J 

20.7 
19.1 
16.8 

Arlcansas 

Tennessee 

Virsrlnia 

Alabama   

Missiflfdpirf 

South  Carolina. 

Georgia 

Florida 

North  OaroUna. 

Average.. 

17.8 
14.2 
18.0 
12.0 
11.4 

Vermont 

Iowa 

Idaho 

Arizona 

Texas 

New  Mexico .  . 

Delaware 

Maryland 

West  Virginia.. 
Kantuoliy 

11.8 
10.6 
10.4 

Michigan 

Colorado 

T>Akot/A 

10.8 
10.1 

Ohio 

S7.0 

The  first  statement  of  the  crop  of  1889  made  the  creneral  condition 
93.8,  the  State  averages  being  higher  west  of  the  Mississippi  River 
than  in  the  Ohio  Vdiley.  The  month  of  June  was  favorable,  the 
weather  cooler  than  usual,  with  ample  moisture,  placing  the  July 
average  at  94.1,  notwithstanding  drought  in  Dakota  and  in  less  de- 
gree in  parts  of  the  other  States,  which  reduced  the  local  averages  of 
certain  States.  The  condition  on  the  Ist  of  August,  or  at  the  harvest 
where  the  crop  had  been  previously  cut,  was  92.3.  A  little  improve- 
ment had  taken  place  in  the  Ohio  Valley,  and  slight  decline  m  the 
States  of  the  Atlantic  coast,  in  Dakota,  and  elsewhere.  There  was 
a  heavy  growth  of  straw  in  the  districts  of  heavy  rain-fall,  with 
some  lodging  and  rust.  The  harvest  season  was  wet  west  of  the 
Mississippi,  and  some  damage  accrued  from  rust. 

The  estimates  of  the  crop  of  1889  are  as  follows: 


states  and  Territories. 


Maine 

New  HamiMdiire '. 

Vermont 

BfasBachnsetts 

Rhode  Island 

Connecticut 

New  York 

Now  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina 

South  CaroUnA 

Geor^ 

Florida 

Alabama 

Mississippi 

Louisiana • 

Tezaa 


Bttthels. 


2,764,000 

966,000 

8,324,000 

646,000 

170,000 

1,009,000 

86,009,000 

8,406,000 

84,004,000 

480,000 

S,  208,000 

9,166,000 

6,941,000 

4,129,000 

6,874,000 

668,000 

8,970,000 

8,656,000 

896,000 

14,606,000 


'     94,025 

81,869 

105.586 

28,760 

6,417 

89,418 

1.884.907 

144,425 

1,816,9» 

22,981 

117,786 

678,968 

680,477 


624,974 
64,061 

417,880 

858,406 
42,110 

662,820 


Value. 


$1,022,604 

863.461 

1,196,778 

246,480 

64,619 

878,820 

11,622,926 

1,156,866 

10,361.066 

121,605 

660,  rro 

8,116.468 
8.063,981 
1,981.869 
8,436,607 

295,288 
1,905,683 
1,718,208 

174,167 
4,886,689 
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StatM  aod  TerritoriM. 


West  Virginia 
Kentucky .... 

Ohio 

MiehiiMi 

Indiana 

mSnoii 

Wtooondn .... 
Minnesota'. . . . 

Iowa 

WmD 
Kane 

Nebraska 

OsMfornia 

Oregon 

Oolorado 

Dakota 

Idaho 

Montana 

MewMezioo. • 

Utah 

Washington 

Total . 


Bushels. 


4,848,000 

8,179,000 

8,680,000 

9,456,000 

86.615,000 

80,469,000 

27,817,000 

146,864,000 

68,097,000 

68,188,000 

99,459.000 

86,384,000 

87,589,000 

88,908,000 

1,809,000 

6,482  000 

8,139,000 

88,890,000 

1,000,000 

8,678,000 

840.000 

916,000 

8,068.000 


761,616,000 


Acres. 


898,881 

711,807 

146,508 

511,156 

1,169,838 

931,770 

968,668 

8,876,380 

1,587,437 

1,568,588 

8,739,961 

1,426,839 

1,416,178 

1,065,688 

75,973 

811,871 

97,791 

1,845,488 

86,785 

86,968 

16,168 

86,668 

99,481 


87,408,816 


Value. 


$1,745,806 

8,458,664 

781.149 

8,563,8^4 

8.481,556 

7.617,280 

6,786,570 

27,619,808 

10,012,a'W 

10,685,698 

15,913,519 

6,549,191 

6,689.806 

4,494.600 

854,006 

8,118,678 

1,861,785 

6,888,166 

450,136 

1,184,888 

148,608 

418,403 

1,886,888 


171,781,006 


The  rate  of  yield  is  estimated  at  27.4  bushels  per  acre,  which  ex- 
ceeds the  average  of  ten  years  26. 6  bushels.  The  average  of  the  pre- 
vious decennial  period  was  28.4  bushels.  The  value  i)er  bushel,  22.9 
cents,  is  the  lowest  ever  reported.  The  decade  average  is  30.9  cents 
against  85.3  cents  for  the  previous  period.  This  helped  to  reduce 
the  average  value  per  acre  irom  $10.03  to  $8. 22. 


1880 

1881 

1888 

1888 

1884 

1885 

1886 

1887 

1888 

Total 

Annual  ayerage 

Annual    average    for 
preceding  ten  jears. 


Total  produo- 
tion. 


417,886,880 
416,481,000 
488,250,610 
671,808,400 
688,628,000 
689,409,000 
684,184,000 
660,618,000 
701,786,000 
751,616,000 


6,848,968,890 


684,886,880 
814,441,178 


Total  area  of 
crop. 


16.187.977 
16,881,600 
18,494,691 
80,884,968 
81.800,917 
88,788,680 
83,658,474 
86,980,906 
86.996.888 
87,468,816 


819,968,756 


81,996,876 
11,076,828 


Total  ralue  of 
crop. 


$160,848,566 
198.106,970 
188,978.088 
187,040,864 
161,528,470 
179,631,860 
186,187,980 
800,699,790 
106,484,840 
171.781,008 


Average 

▼alueper 

busheL 


1,808,664,119 


180,866,418 
111,076,888 


CSeaf«. 
86.0 
46.4 
87.6 
83.0 
28.0 
28.5 
89.8 
80.4 
87.8 
88.9 


80.9 
85.8 


Average 

yield  per 

acre. 


Butheb. 

86.8 
84.7 
26.4 
88.1 
87.4 
87.6 
86.4 
85.4 
86.0 
87.4 


86.6 
88.4 


Average 

value  per 

acre. 


19.88 
11.48 
9.64 
9.87 
7.58 
7.88 
7.87 
7.74 
7.84 
6.86 


8.82 
10.03 


BABLST. 


An  average  breadth  of  barley  was  seeded  in  1889,  and  a  medium 
crop  was  matured,  between  21  and  22  bushels  per  acre,  on  a  area 
approximating  3,000,000  acres.  Another  half  million  acres  would 
scarcely  supply  the  consumption.  While  the  price  of  wheat  is  re- 
duced oy  surplus  production  the  farmers  of  nie  higher  latitudes 
could  add  $8,000,000  at  least  to  the  gross  proceeds  of  their  industry 
by  supplying  the  home  demand.  Six-sevenths  of  the  crop  is  grown 
in  seven  States,  viz:  California,  Minnesota,  Dakota,  Nebraska,  Iowa, 
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Wisconsin,  and  New  York.  More  than  one-fourth  is  usually  pro- 
duced in  Cfalif  omia  alone.  The  estimates  by  States  are  not  complete 
for  1889,  as  this  report  goes  to  the  press,  but  the  record  of  nine  years 
since  1879  is  as  follows: 


1880 

1881 ^ 

1888 

1883 

1864 

188B 

188C 

1887 

1888 

Total 

Annual  tLvenge 

Annual   avenge    for 
preceding  ten  yean. . 


Total  produc- 
tion. 


45,166,846 
41,161.880 
48,053,986 
50,136,097 
61,208,000 
68,800,000 
60,488,000 
66,818.000 
68,884,000 


Total 
crop. 


of 


485,108,699 


68,900,411 
83,704,668 


Acre*. 
1,848,889 
1,967,510 
8,878.106 
2,879,009 
8,606,818 
8,789,359 
8,668,957 
8,901,9  3 
8,996,888 


82,351,480 


2,483,491 
1,680,867 


Total  value  of 
crop. 


$90,090,748 
83,868,518 
30,768,015 
20,480,488 
29,779,170 
32,867,606 
81,840,610 
89,464,800 
87,678,082 


value  per 
bushel. 


CenU. 
66.6 
88.3 
68.8 
66.7 
48.7 
66.3 
68.6 
51.9 
69.0 


886,785,491 


81,751,781 
84,886,606 


68.0 
78.8 


Average 

yield  per 

acre. 


BiuheU, 
24.6 
80.9 
81.6 
21.1 
88.5 
21.4 
88.4 
10.6 
81.8 


81.7 
8S.0 


value  per 
acre. 


116.88 
17.81 
13.54 
12.  SS 
11.41 
12.04 
18.00 
10.15 
12.67 


12.70 
16.87 


The  imports  of  barley  are  constantly  increasing,  though  it  was 
worth  $12.79  per  acre  for  the  past  decade^  while  wheat  was  worth 
only  ♦9.97  per  acre,  com  $9.48,  and  rye  $7.39.  The  following  table 
shows  how  much  money  has  gone  out  of  the  country  which  the 
farmers  of  Michigan  ana  the  Northwest  might  have  appropriated 
towards  paying  mortgages  or  buying  more  land: 


1870 

isn .' 

1878 

18?8 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 


Bushels. 

Value. 

6,727,607 

94,769,568 

4,866,700 

3,678,810 

6,565,501 

3,408,607 

4,844,761 

8,968,981 

4,891.180 

6,801,658 

6,256,068 

6,297,738 

10.885,957 

7,887,886 

6,708,965 

6.099,326 

6,764,888 

4,105,748 

6,780,979 

6,408,680 

7,185,858 

4,587,021 

9,588,616 

6,098,126 

Tears. 


1888 

1888 

1884 

1885 

1886 

1887 

1888 

1889 

Total..  

Annual  average. . . 


Bushela. 


18,^8,788 
10,050,687 
8,606,188 
9,986,507 
10,197,115 
10,855,594 
10,831,461 
11,868,414 


162,857,516 


8,113,876 


Value. 


$10,866,628 
7,7W,984 
6,9^144 
6,628,002 
7.177.887 
6,173.908 
8.076.0t!8 
7,728,888 


120,a».901 


6,041.495 


BYB. 


Half  as  much  rye  was  grown  thirty  years  ago  as  at  the  present 
time.  It  is  strange  that  so  small  a  consumption  is  required  in  view 
of  the  fact  that  so  large  a  portion  of  our  population  has  been  de- 
rived from  the  rye-eating  nations  of  Europe.  The  census  aggregates 
of  rye  are  14,188,813  bushels  in  1849,  31,101,380  in  1859, 16,918,796 
in  1869,  and  19,831,595  in  1879.  The  difficulty  of  estimating  accu- 
rately the  changes  annually  occurring  is  especially  great  as  to  these 
minor  crops,  which  are  scattered  and  unequally  distributed.  Under 
such  limitations  the  following  annual  estimates  are  recorded: 
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Year^ 


1889 

1881 

1G82 

1» 

,1884 ^..• 

1885 

18» 

i8Br 

1688 

Tbtol 

Anntial  ayerage 

Annual  average  for  pre- 
oeding  ten  years 


Total  produo- 
tioo. 


Busheb. 
24,  MO,  829 
90,704.950 
29,960,087 
2^},  058, 582 
28,640,000 
21,756,000 
24,489,000 
20,693,000 
28,415,000 


227,257.888 


25,250,822 
18,460,985 


Total  area 
of  crop. 


Acres. 

1,767,619 

1,780,100 

2,227,8M 

2,314,754 

2,843.963 

2,129,301 

2,129,918 

2,053.447 

2,364,805 


19,120,801 


2,1^4,583 

1,805,061 
\ 


Total  value  of 
crop. 


$18,564,660 
19,827,415 
18,439,194 
16,300,508 
14,857,040 
12,694,820 
13,181,890 
11,283,140 
.16,721,869 


141,269,871 


15,696,662 

4 

12,945,136 


Average 

value 

per 

buBheL 


Cents, 
75.6 
93.8 
61.6 
68.0 
62.0 
67.9 
68.8 
64.5 
58.8 


62.2 
70.1 


Average 

yield 
per  acre. 


Bushels. 
18.9 
11.6 
13.4 
12.1 
12.2 
10.2 
11.6 
10.1 
12.0 


11.9 
14.1 


Average 

value 
per  acre. 


$10.60 
10.80 
8.88 
7.04 
6.84 
5.98 
6.10 
6.49 

T.or 


7.89 
9.98 


BUCKWHRAT. 

This  crop  is  the  smallest  of  the  cereals,  and  has  always  been  pro- 
duced mainly  in  New  York  and  Pennsylvania.  At  one  time  Ohio 
was  a  factor  of  some  importance  in  its  production.  In  northern 
latitudes  it  sometimes  supplements  other  grains  which  have  not  had 
their  usual  distribution,  or  have  been  reduced  in  breadth  by  some 
vicissitude  of  the  season.  Like  rye,  it  had  a  largo  development  be- 
tween 1850  andl860,  doubled  in  quantity,  the  product  being  17,571,818 
bushels  for  1859.    The  estimates  of  recent  years  are: 


Tears. 

Total  produc- 
tioa. 

TotAl  area 
of  crop. 

'total  value  of 
crop. 

Average 

value 

per 

bushel. 

Average 

yield 
per  acre. 

Average 

value 
per  acre. 

1880.. 

BuAels. 
14,617,586 

9,486,200 
11,019,353 

7,668,954 
11,116,000 
12,626,000 
11,869,000 
10,844,000 
12,060,000 

Acres. 
822,802 
828,815 
847.112 
8^7,849 
879,408 
914,394 
917,915 
910,506 
.      912,630 

$8,682,488 
8,206,705 
8,038,862 
6,803,980 
6,549,020 
7,057,863 
6,465,120 
6,122,320 
7,627,647 

Cents. 
69.4 
86.6 
72.9 
82.2 
59.0 
65.9 
54.5 
66.5 
63.8 

Busfiels. 
17,7 
11.4 
13.1 
8.9 
12.6 
13.8 
12.9 
11.9 
18.2 

$10. 6S 
9.90 
9.48 
7.86 
7.45 
7.72 
7.P4 
6.72 
8.86 

loBl  ..        

1888.     • 

1888." 

jS": 

1885.     • • 

1888,*- 

188?    '• 

1888.:;; ;::;::::::: 

IVjtal 

101,297,042 

7,890,926 

65,052,606 

A 

^^J^aJ^HSforpV^* 
^^'^iig  ten  years 

11,255,227 
0,747,272 

876,770 
661,104 

7,228,066 
6,972,974 

64.2 
71.6 

12.8 
17.7 

8.84 
1$.6S 

ALL  CEREALS. 


This  consolidation  of  the  cereals  includes  only  corn,  wheat,  oats, 
^^e,  barley,  and  buckwheat.  The  increase  over  the  previous  decen- 
nial period  is  very  heavy — much  beyond  the  increase  of  population — 
Qeing  nearly  50  per  cent.  If  we  should  include  the  aggregate  for 
^889,  a  year  of  larger  production  than  1888,  the  ratio  of  advance 
\fould  go  still  higl^er.  The  average  supply  for  the  period  is  thus 
^bout  50  bushels  per  capita,  and  that  of  the  present  year  will  be 
Nearly  52  bushels. 

AG  89 16 
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CotendAT  yetm. 


1880 

1881 

1888 

1888 

1884 

1886 i 

1888 •• • t 

18W h 

1888 

Total 

Annual  average 

Axmual  average  for  preoedJag  ten  yean 


Total  produc- 
tion. 


2,718,198,501 
2,0e6,0»),570 
2,699,894,496 
2,629,819,068 
2,{Ktt,8a0.00O 
8,015,499,000 
2,842,579,000 
2,660,457,000 
8,209,742.000 


24,834,088,686 


2,759,887,07b 
1,872,998,789 


Total  area  of 
crops. 


Acres. 

120,926,286 
12S,888,070 
126,668,589 
130,638.666 
186,992,766 
136,876.080 
141,859;  666 
141.821,315 
146,281,000 


Total  tatafiol 
cropt. 


1.208,647,208 


138, 736, 565 
88,891,088 


1,470,967,5 
l,4dB,8n,l 
1,W),7«,I 
l,184,ai, 
1,148,148. 
l,lflB,161, 
1,8M,«, 
1,880,86, 


ii.B66,ora 


l.nB.4fi8 
967.857 


TOBACCO. 

The  production  of  tobacco  fluctuates  from  year  to  year.  The  < 
ference  is  in  the  rate  of  yield  rather  than  in  acreage.  There  h 
sometimes  been  efforts,  however,  to  reduce  the  area  to  relieve  a  { 
of  surplus  product  and  raise  prices,  which  have  had  some  influe 
in  production.  This  variation  in  rate  of  yield  makes  it  difficulj 
estimate  approximately  the  annual  production.  A  still  more  serf 
difficulty  is  found  in  the  conservatism  which  involuntarily  undew 
mates  a  taxed  product.  This  was  worse  when  the  tobacco  tax 
high  and  the  prejudice  against  the  tax  was  stronger  than  it  is  at  p 
ent.  Still  it  is  a  source  of  error  in  local  estimates  for  which  afl 
ance  must  be  made  in  revision  or  the  aggregate  will  prove  ridiculoi 
inadequate  to  account  for  the  recorded  distribution.  The  SU 
tician,  in  his  desire  to  avoid  a  possible  injustice  to  growers  in 
consolidation  of  local  estimates,  is  liable  to  leave  the  aggregates 
low,  scarcely  sufficient  to  cover  the  subsequent  figures  of  consump 
and  exportation.  The  following  are  the  estimates  of  area,  prod 
and  value,  since  1879,  except  that  the  crop  of  1889  had  not  been  f 
determined  at  the  date  of  preparation  of  this  report: 


Calendar  years. 


1880 

1881 

1882 

1888 

1884 

1886 

1886 

1887 

1888 

Total :.. 

Annual  average 

Average  for  preceding 
ten  years 


Total  jproduc- 
tton. 


460,000.000 
450,880,014 
618,077,668 
451,546.641 
4Kl,u«04.000 

at;«,r*j,ooo 

682.537,000 

38n.2J0.000 
565,705.000 


4,464,310,218 


406,085,024 
464.920,000 


Total  area 
of  orop. 


Acr49. 
010,000 
646,289 
671,622 
«a8,789 

762. 610 

760.210 
r>i>H.  6-« 
747,326 


Total  value  of 
crop. 


6,189.844 


682,205 
629,944 


$89,100,000 
48,872,000 
4S,  189,961 
40,.«y>.86« 
44,100.161 
4.S,360.59« 
3^,4!i8,2l8 
40.{»7r,259 
43,666,665 


877,655,904 


41,901,089 
89,770,600 


Averaice 

value  per 

pound. 


Cents. 
8.5 
9.6 
8.4 
9.0 
8.2 
7.7 
7.4 
10.6 
7.7 


8.5 
&6 


Average 

yield  par 

acan. 


Pounds, 
754.1 
687.7 
7M.1 
706.^ 
747.2 
747.8 
709.9 
645.2 
7B7.1 


727.1 
788.0 


vail 

a 


The  crop  of  1889  was  smaller  than  that  of  1888,  the  rate  of  y 
only  medium  and  the  quality  relatively  inferior,  yet  the  supply  ^ 
be  ample  for  the  home  and  foreign  demand.  Tne  influence  of 
matra  wrapper  importations  is  severely  felt  by  Northern  erowen 
cigar  leaf,  tending  to  reduce  area  and  discourage  effort  lor  the 
velopment  of  this  branch  of  t-obacco  growing. 
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The  following  table  shows  the  distribution  of  tobacco  in  compari- 
son with  estimated  production: 


Years. 


1880 
1681 
1889 

1863 
1884 
1885 
1886 
1867 
1888 


J  wlAA*  ••••♦■•#••••••••«•••••«•«•■•< 


ATerafce 


Frodoot 

Domestic 

Exported. 

Distrfbatioii. 

Povndt. 

P(ound9. 

Ptmnds. 

P0UHda. 

460,000,000 

196.821,558 

225.787,776 

484,059,828 
446,007.3 

460,880,014 

287,762,948 

218,244.205 

616,077,668 

221,866,097 

295,525,793 

4«7.890,890 

451,545,641 

251,188,909 

289.584,814 

490,768,028 

641,604,000 

280,219>66 

195,6ae,589 

485.872.002 

568,796,000 

265,897,369 

278.189,130 

588,536.409 

588,567,000 

268.897.206 

304,048,818 

666,446,026 

686,dlO,000 

269,617,615 

247,991,111 

517,606,796 

665.796,000 

262,706,921 

201,184,021 

456,887,942 

4,464.815,218 

2,169.468,378 

2,189,106,207 

4,808,676,686 

490,035,084 

241,0GC,042 

287,678,680 

478,780,788 

The  quantity  of  domestic  leaf  exported  in  the  last  nine  calendar 
years  amounts  to  2,139,108,207  pounds,  the  quantity  manufactured 
to  2,1^69,468,378  pounds,  or  together  4,308,576,686  pounds,  while  the 
estimated  production  of  the  same  period  amounts  to  4,464,315,213 
pounds.  The  production  therefore  averages  17,304,292  pounds  more 
per  annum  than  the  distribution.    There  is  a  small  quantity  unre- 

Sorted  that  goes  into  consumption  from  the  hands  of  powers  that 
oes  not  pay  the  tax,  which  would  make  more  than  this  difference. 
This  proves  that  the  charge  of  overestimates  is  unfounded,  and  that 
the  liability  to  error  of  ten  to  twenty  years  ago  has  been  eliminated 
by  more  accurate  reporting  and  more  thorough  revision  in  consoli- 
dation. 

It  will  be  seen  that  the  distribution  of  1887  amounted  to  517,608,726 
pounds,  while  the  estimate  was  386,240,000  pounds,  requiring  131,368,- 
726  pounds  to  be  taken  from  the  large  surplus  which  had  then  accumu- 
lated. In  that  year  there  was  a  preconcerted  effort  to  reduce  the 
area,  a  result  almost  impossible  to  accomplish  by  mutual  agreement 
of  fi^rowers.  In  this  instance  bad  condition  of  the  seed  beds  in  sprint 
ana  drought  at  the  time  of  planting  aided  the  effort  of  holders  oi 
old  stocKS  to  induce  growers  to  restrict  acreage. 

In  Kentucky  great  dissatisfaction  was  expressed  at  the  estimate  of 
22  per  cent,  reduction  of  area  on  the  1st  of  J  uly,  the  dealers  claiming 
a  reduction  of  about  58  per  cent,  in  area  alone.  The  discrepancy 
was  less  than  appeared.  There  are  two  elements  of  reduction,  area 
and  condition;  m  this  case  area  78,  condition  77  (78x77=60  nearly), 
showing  so  early  in  the  season  the  prospect  of  a  reduction  of  40  per 
cent.,  a  figure  which  was  increased  to  44  per  cent,  by  later  reduction 
of  condition.  The  dealers  counted  loss  of  area  and  unthrifty  condi- 
tion of  what  remained  together,  and  improperly  called  it  all  reduc- 
tion of  area.  The  result  proved  the  Department  figures  much  nearer 
right  than  those  of  the  persons  challenging  their  correctness.  The 
estimated  product  was  115,896,000  pounds,  while  the  Kentucky  as- 
sessors returned  117,282,876  pounds.  Instead  of  bein^  too  high,  this 
estimate  was  evidently  too  low,  as  some  assessors  failed  to  report. 
The  State  report  showed  a  product  of  55  per  cent,  of  that  oi  the 
previous  year,  more  than  half  a  crop,  whereas  42  per  cent,  of  area, 
with  reduced  condition,  would  have  barely  made  a  third  of  a  crop. 
The  Department's  reported  area  in  July  and  the  November  concfi- 
tion  together  made  52  per  cent,  of  the  previous  crop,  almost  exactly 
what  is  shown  by  the  State  returns.  Tnis  outcome  was  naturally  ex- 
pected, as  it  would  be  contrary  to  human  nature  if  millions  of  dollars 
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held  in  the  product  on  speculation  should  not  distort  the  judgment 
of  holders.  As  a  necessary  fact,  many  fortunes  were  maae  during 
that  year  by  owners  of  this  immense  surplus. 

POTATOES. 

The  total  production  of  potatoes  has  increased  in  ten  years,  as 
estimated,  somewhat  more  than  one-fourth.  The  average  value  per 
bushel,  as  compared  with  the  preceding  period  between  1870  and 
1880,  is  50.4  cents  against  56.2,  tne  yield  per  acre  76.3  instead  of  87.7, 
and  the  value  of  product  per  acre  nas  declined  from  $49.31  to  $38.41. 
Though  the  average  yield  of  the  previous  period  is  not  sustained, 
very  large  individual  yields  are  reported.  Perhaps  the  largest  rate 
of  production  ever  made  is  the  result,  during  1889,  of  contests  for 
premiums  on  the  largest  yields. 


Calendar  years. 


1880 |. 

1881 

1882 

1888 

1884 

1885 

1888 

1887 

1888 

Total 

Annual  average 

Annnal    average    for 
preceding  ten  yean. 


Total  produc- 
tion. 


Bushels. 

107,660,570 

109,145,494 

170,972,506 

206,164,425 

190.642,000 

175,029,000 

168,051,000 

184,108,000 

202,865,000 


1,526,181,997 


160,570,223 
182,887,175 


Total  area  of 
crop. 


Acres. 
1,842,510 
2,041,670 
2,171,080 
'2,289,275 
2.:£»,960 
2,265,833 
2,287,186 
2,357,322 
2,533,280 


Total  value  of 
crop. 


$81,002,214 
99,29i;341 
95,804,841 
87,849.991 
75,524,290 
78,153,408 
78,441,940 
91,500,740 
81,418,589 


20,009,632    768,548,852 


2,223,292 
1,614,046 


85,894,261 
74,658,771 


Average 

value  per 

bushel 


Cents, 
48.8 
90.9 
55.7 
42.8 
39.6 
44.7 
46.7 
66.2 
40.2 


60.4 
68.8 


Avenge 

yield  per 

acre. 


Bushels, 
91.0 
68.5 
78.7 
01.0 
86.8 
77.8 
73.6 
66.9 
79.9 


76.8 
87.7 


value 
per  acre. 


I 


144.00 
48.68 
48.89 
88.87 
8100 
84.40 
84.80 
88.88 
88.14 


88.41 
40.81 


HAY. 

There  has  been'  a  large  increase  in  hay  production  during  the  last 
ten  years.  It  has  occurred  in  the  South,  where  little  attention  was 
formerly  paid  to  hay-making;  where  grass,  in  fact,  was  under  the 
ban  of  rural  pjablic  opinion.  A  great  change  has  taken  place  there, 
and  many  growers  realize  that  grass  is  the  mainstay  of  all  agricult- 
ure, not  excepting  that  of  the  cotton  States.  Very  large  increase 
of  hay  production  has  also  occurred  in  the  Rocky  Mountain  region. 
Few  ranches  now  undertake  to  winter  stock  without  a  reserve  of 
hay  against  storms  or  frost  and  ice.  The  spring- wheat  States  have 
taken  the  lead  in  increase  of  hay  in  the  Western  States  for  beef- 
making  and  dairying  in  place  of  exclusive  wheat  Rowing.  The 
table  following  gives  the  comparative  statistics  of  hay  in  recent  years: 


Calendar  years. 


1880 

1881 

1888 

1883 

1884 

1886 

1886 

1887 

1888 

Total 

Annual  average 

Annual    average    for 
preceding  ten  years. . 


Total  produc- 
tion. 


Tons. 
31,925,283 
35,136,064 
88,138,049 
46.864,009 
48,470,460 
«4, 731, 650 
41,796,499 
41,454,458 
46,643,094 


375,168,410 


Total  area  of 
crop. 


41,684,268 
88,686,750 


Acres. 
25,868,955 
30,888,700 
82,339,585 
85,615,948 
88,571,693 
39,849,701 
36,501,688 
37,664,789 
88,591,903 


315,787,812 


35,067,586 
83,142,841 


Total  value  of 
crop. 


415. 
871, 
888, 

396, 
389, 
853, 
413. 
408, 


811,064 
131,866 
170,326 
834,451 
189,309 
752,8:3 
487,-699 
440,288 
499,565 


3,603,216,956 


'889,846,828 
8281,936,091 


Average 

value  per 

ton. 


$11.66 
11.88 
9.78 
8.19 
8.17 
8.71 
8.46 
9.07 
8.76 


9.84 
11.86 


Average 

yield  per 

acre. 


Tons. 
1.88 
1.14 
1.18 
1.38 
1.86 
1.18 
1.16 
1.10 
1.81 


1.19 
1.88 


value 
per  acre. 


$14.88 
18.48 
11.48 
10.81 
10.27 
0.78 
0.G8 
10.96 
10.60 


11.00 
14.00 
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Mc  t^iounng  the  product  of  tJie  cereals,  potatoes,  tobacco,  hay,  and  cotton  of  the 
several  States  named,  tlie  yield  per  acre,  the  total  acreage,  the  average  price  in 
each  State,  and  the  value  ofeadi  crop  for  1888. 


LbodelslAnd 


OoQocctieut 


KewYork 


l^eir 


J«rwy. 


Products. 


Indian  com buahels. 

Wheat do... 

Rye ,do,.. 

Oats do... 

Barley do... 

Buckwheat do . . . 

Potatoes do. . . 

Hay tons. 

Total 


Indian  com bushels.. 

Wheat do.... 

Ry^ do. . . . 

Oats do. . . . 

Barley do 

Buckwheat do 

Potatoes do... 

Hay tons.. 

Total 


Indian  com bushels. . 

Wheat do.... 

Rye do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do. ... 

Hay tons.. 

Total 


Indian  com bushels. 

Rye do 

Oats do... 

Barley do. . . 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 

Total 


Indian  com bushels. . 

Rye 4o...% 

Oats do 

Barley do 

Potatoes do 

Hay tons. . 

Total 


Indian  com bushels . . 

Wheat do 

Rye do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Tobacco pounrls. . 

Hay toas. . 

Total 


Indian  com bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat do. . . 

Potatoes do. . . 

Tobacco pounds. 

Hay tons 

Total 


Indian  com bushels. 

Wheat do . . . 

Rye do... 

Oats do... 

Buckwheat do. . . 

Potatoes do. . . 

Hay tons. 

Total 


Quantity 

produced 

in  1888. 


696 

580 

28 

2,656 

240 

220 

7,882 

1,292 


846 

152, 

83 

1,088 

81 

56 

8,072, 

644 


1.494 

846 

75 

8,586 
257 
240 

8,876 

1,088 


1,788 

213 

706 

60 

65 

8,632 

8,693 

074 


383 

15 
174 

20 
G68 
104 


1,778 

82 

a48 

1,065 

14 

184 

2,  on 

0,603 
574 


22,  sro 

9,.^)09 
2,7iJ4 

4f>,570 
7,41S 
4,.'il4 

2t»,6^.S 
0,488 
5,426 


n,a5i 

1.785 
1,09S 
3,088 

464 
3,590 

68G 


000 
000 
000 
000 
000 
000 
000 
791 


000 
000 
000 
000 
000 
000 
000 
729 


000 
000 
000 
000 
000 
000 
000 

ao8 


000 
000 
000 
000 
000 
000 
000 
865 


000 
000 
000 
000 
000 
829 


000 
000 
000 
000 
000 
000 
000 
000 
419 


000 
000 
000 
O^X) 
000 
000 
OtJO 
000 
757 


ATerage 

yield  per 

acre. 


19.3 
14.5 
12.1 
27.4 
21.2 
10.3 
110 
.98 


82.6 
14.6 
11.5 
80.8 
21.4 
11.6 
102 
.96 


24.8 
16.7 
12.9 
82.5 
22.2 
18.8 
100 
1.00 


30.1 
11.8 
28.8 
21.0 
11.9 
101 
1,580 
1.05 


30.4 
11.: 
27.4 
23.6 
97 
1.00 


81.2 
14.9 
12.2 
26.5 
21.0 
•l2.2 
80 
1,665 
1.02 


000 
ODO 
000 
000 
000 
000 
386 


82.4 
14.1 
11.6 
29.0 
21.6 
14.6 
80 
1,050 
1.10 


82.4 
12.6 
10.4 
26.3 
13.0 
88 
1.20 


Number  of 

acres  In 

each  crop. 


80 
40 
2 
96 
11 
21 
71 
1,819 


1,694 


87 

10 
8 

84 
8, 
4 

80 
678 


802 


61 

2o: 

5 

108 

11 

18 

38 

1.088 


1.803, 


69 

18 

26 

8 

6 

86 

8, 

642 


792 


12 
1 

6 
104 


182 


66 
2; 

28 
38 

10 

88 

6 

663 


741 


'^05 


600 

236 
1,398 

843 

811 

271 

6 

4J»a 

8,967 

~"350 

141 

105 

140 

35 

48 

__488__ 

1,:»5,537 


878 
044 
811 
983 
318 
348 
651 
174 


268 


421 

880 
861 
066 
780 
880 
114 
662 


184 


470 
710 
797 
800 
604 
041 
761 
308 


476 


897 
840 
000 
280 
441 
964 
464 
853 


688 


658 
278 
858 

ftiA 

CnO 

880 
829 


756 


977 
149 
600 
811 
638 
974 
459 
136 
156 


800 


859 
214 
851 
957 
428 
310 
105 
179 
416 


318 


335 
&'^ 
588 
218 
723 
866 


Value  per 

unit  of 

quantity. 


$0.76 
1.20 
.80 
.43 
.60 
.68 
.46 

10.75 


.72 
1.80 
.87 
.44 
.68 
.57 
.47 
10.60 


1.18 
.74 
.41 
.66 
.56 
.48 

9.40 


.68 
.80 
.46 
.74 
.70 
.66 
.18 
16.75 


.70 
.78 
.44 
.75 
.66 
16.80 


.66 
1.20 
.74 
.48 
.71 
.66 
.68 
.18 
14.70 


.58 
1.10 
.63 
.87 
.70 
.68 
.88 
.12 
11.25 


.53 
1.10 
.63 
.86 
.71 
..■50 
12.75 


Total 
valuation. 


1447 

706 

24 

1,142 

165 

187 

8.625 

18,897 


80,136, 


609 

182 

88 

454 

64 

81 

1,443 

6,769 


9,674 


966 

406 

66 

1,449 

109 

134 

1,627 

9,760, 


14,608 


1,216 

170 

817 

50 

46 

1,997 

486 

10,621 


14,906 


267 
11 
70 
14 

807 
1,666 


8,894 


1,155 

88 

257 

468 

9 

87 

1,418 

1*848 

8,443 


13,112 


13,2(M 

10,239 
1,715 

16,010 
6,192 
2,798 

11,281 
778 

61,051 

121,883 


6,016 
1,963 

691 
1,827 

829 
1,799 
7.476 

19,061 


000 
800 
959 
060 
560 
608 
541 
503 


946 


120 
400 
701 
520 
750 
968 
665 
656 


799 


0^ 
280 
767 
760 
875 
869 
962 
018 


101 


840 
814 
260 
971 
704 
800 
640 
240 

76S 


400 
655 
660 
946 
528 
296 


387 


700 
400 
266 
660 
876 
084 
662 
369 
959 


988 


606 
900 
986 
900 
638 
677 
593 
564 
010 

857 

m 

500 
812 
680 
723 
689 
422 

B56 
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EEPORT  OF  THE   SBORETABY   OF   AGRIOULTUKE. 


Table  showing  the  product  of  the  cereals,  potatoes,  tobacco,  hay,  eto.— Oc^itiniied. 


->-*■ 


states. 


Pttm^ylimiilA 


Delairore, 


MarTbUMl Indiancom bushels.. 

Wheat do. . . . 

Rye do 

Oats do 

Buckwheat do 

Potatoes do 

Tobaooo pounds  . 

Hay tons.. 


Virglii]* 


Nortb  OafftilTMi 


South  OaroUoa 


Ctoocgia 


Products. 


Indian  oom  ' huahois.. 

Wheat do 

Rye do 

Oats do. . . . 

Barley do 

Buckwheat do. . . . 

Potatoes do — 

Tobacco pounds. . 

Hay tons.. 


Total. 


Indian  oom bushels. . 

Wheat do.... 

Rye do 

Oats do  ... 

Potatoas .* do... 

Hay tons.. 


Total 


Total. 


Indian  oom bushels. . 

Wheat do.... 

Rye do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Tobaooo pounds. . 

Hay tons.. 

Cotton pounds. . 


Total. 


Indian  com bushels. 

Wheat do. . . 

Bye do... 

Oats do 

Buckwheat do. . . . 

Potatoes do... 

Tobaooo poimds. , 

Hay «tons. 

Cotton pounds. 


Total. 


Indian  oom bushels.. 

Wheat do.... 

Rye do 

Oats do ... . 

Potatoes ...do.... 

Hay tons.. 

Cotton pounds. . 


Total. 


Indian  com bushels. . 

Wheat do.... 

Rjre do 

Oats do.... 

Potatoes do. . . . 

Hay tons. . 

Cotton poimds. . 

Total 


Quantity 

produced 

in  1888. 


46,414,000 
18,802,000 

4,468,000 

85,251.000 

458,000 

8,881,000 
1«,  306, 000 
S4, 180, 000 

9,007,068 


8,844,000 

1,194,000 

8,000 

460,000 

817,000 

66,368 


17,668,000 

7,684,000 

826,000 

9,290,000 

143,000 

1,654,000 

14,017,000 

S76,:ae 


84,745,000 

6,172.000 

875,000 

8,106,000 

16,000 

212,000 

2,846,000 

64,084,000 

887,980 

6,640,107 


26,843,000 

8,836,000 

866,000 

6,078,000 

60,000 

1,877,000 

25,765,000 

•164,882 

176,819,446 


18,715,000 
073,000 
44,000 
8,778,000 
274,000 
88,810 
266,785,916 


28,009,000 

1,910,000 

151,000 

7,115,000 

688,000 

47,995 

468,460.566 


Averafte 

yield  per 

acre. 


82.6 
13.6 
11.2 
26.5 
17.0 
14.0 
■80 
1,240 
1.10 


17.4 
12.6 

0.8 
20.6 
75 

1.18 


28.7 
18.7 
10.7 
19.8 
12.6 
78 
416 
1.16 


16.8 

8.8 

7.8 

12.8 

14.9 

10.0 

65 

604 

1.05 
167 


10.6 

6.4 

6.3 

9.2 

10.6 

63 

451 

1.10 
166 


8.7 
6.0 
5.2 
9.6 
60 
1.15 
162 


Number  of 

acres  in 
each  crop. 


1,897,860 

1,898,728 

896,076 

1,8S0,2!)4 

26,951 

277,189 

206,810 

19,500 

2,724,607 


Value  per 

unit  of 

quanti^. 


10.60 
1.07 
.62 
.84 
.65 
.66 
.40 
.11 

11.00 


128,707,000 

20, 118, 140 

2,764,240 

11,966.840 

297.800 

2,522,420 

6,521,920 

2,587,260 

82,967,748 


7,770,445 


102,471,877 


220,927 

94,790 

867 

21,889 

66,240 


398,877 


740,646 

667,206 
80,448 

118,976 
11,480 
21,204 
88,7TO 

827,164 


1,840,854 


2,131,695 
628,121 

61,323 

660,192 

1.209 

24,1S7 

86,098 
127,052 
869,468 

42,861 


4,065,690 


2,678,910 

710,268 

68,865 

660,657 

6,592 

21,856 

57,107 

140,802 

1.071, 


6,411,180 


1,676,888 

194,668 

8,461 

897,196 

4,508 

29,400 

1,646,518 


,{  3,857,061 


.  9.6 
5.1 
6.8 
11.6 
62 
1.20 
166 


2,928,865 

874,452 

28,466 

618,687 

10,291 

80,996 

2,970,901 

6,966,668 


.44 
1.00 
.68 
.85 
.48 
18.00 


.45 
1.00 
.60 
.83 
.67 
.46 
.06 
12.76 


.49 
1.00 
.61 
.36 
.64 
.CO 
.SO 
.06 
18.00 
.088 


.68 
1.06 
.82 
.46 
.68 
.65 
.06 
18.10 
.085 


.60 
1.12 
.86 
.65 
.90 
18.25 
.065 


^.60 

1.10 

.90 

.53 

.90 

18.46 


Total 
Taloatlon. 


1,601,800 

1,194,000 

4,028 

157,600 

162,064 

882,710 


4,002,271 


7.896,860 

7,684,000 

195,444 

757,680 

95,802 

760,800 

770,914 

4,800,810 


22,914,800 


17,035,060 
5,172,000 

228.537 

2,918,880 

11,606 

145,122 
1,173,185 
3,842,052 
5,013,168 

561,870 


86,111,470 


16,438,940 

4,028,750 

299,244 

2,705,880 

40,145 

895,008 

1,931,014 

2,021,749 

15,029,658 


43,479,006 


8,229.000 

1,069,760 

87,353 

2,075,150 

'  246,402 

447,968 

22,672,658 


84,796,201 


16,841,400 

2,101,000 

135,736 

3,770.960 

574,288 

640,018 


.0651  89,894,147 
~  68,468,483 
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0 

8  thawing  ihsproduot  of  the  oereala,  potaio€9t  to&acoo,  ^y,  6^c.— Ck>iitinuod. 


tfttes. 


Rpl. 


;ial» 


Products. 


Indian  com. ...... .bushels. . 

Oats ....do.... 

PotatOM do  .. 

Ck)ttOD pounds . . 


Total. 


Indian  com bushels.. 

Wheat do 

Rje do 

Oats do.... 

Potatoes do — 

xxSj  •  ........     ...... vons • . 

Cotton pounds.. 


31,616,000 

2,186,000 

31,000 

4,806.000 

601,000 

&!,»« 

4fi6,078,e8O 


Total. 


Indian  com bushels.. 

Wheat do 

Rye do — 

Oats do — 

Potatoes ....do.... 

Hay tons.. 

Cotton pounds.. 


JK,  422, 000 

632,000 

6,000 

4,096,000 

W4.000 

00,  9OQ 

fi«8,664,3Q2 


Total. 


Indian  com bushels. . 

Oats do  . , . . 

Potatoes do. . . , 

Hay tons.. 

Cc^Ron pounds. . 


16,S68,000 

495,000 

611,000 

78,881 

819,814,508 


Total. 


Indian  com bushels. . 

Wheat do.... 

Rye do — 

Oats ...do  ... 

Barley do.... 

Potatoes do. . . . 

Hay tons.. 

Cotton pounds. . 


Total. 


Indian  OOTB bushels.. 

Wheat .^.do.... 

Rye do.... 

Oats do  ... 

Potatoes do.... 

Tobaooo pounds.. 

Hay tons,. 

Cotton pounds,. 


Total. 


IndJaaeom bushels.. 

Wheat. do.... 

Rye...! do.... 

Oats do 

Barl^ do 

Buc^heat do 

Potatoes do 

Tobacco.. pounds.. 

Hay tons.. 

Oottoo pounds.. 


Total. 


Indian  com... bushels. 

Wheat do... 

Rye..... do.... 

Oats do.... 

Barley do.... 

Buckwheat do.... 

Potatoes do.... 

Tobacco pounds. . 

Hay tons.. 

Total 


Quantity 

produced 

In  1888. 


4,541,000 

599,000 

166,000 

30,158,840 


98.496,000 

6,066,000 

67,000 

18,595,000 

188,000 

700,000 

189,795 

1806,718,648 


41,543,000 

8,857,000 

45,000 

5,136,000 

864,000 

1,156,000 

66,886 

897,450,510 


75,666,000 

10,807,000 

80d,000 

11,106,000 

36,000 

44,000 

8,407,000 

45,641,000 

881,  on 

179,294,600 


Average 

yield  per 

aore. 


9.8 
11.8 
67 
116 


18.7 
5.8 
5.0 

11.6 

60 
1.86 
160 


14.7 
6.8 
4.9 

11.8 

66 
1.30 
808 


14.8 
18.0 
67 

1.86 
80S 


19.8 
10.6 

7.6 
88.8 
18.0 
68 

1.86 
194 


19.5 

9.7 

7.6 

16.0 

67 

480 

1.8B 
810 


16,148,000 

8,889,000 

148,000 

8,495,000 

18,000 

873,000 

1,849,000 

4,496,000 

897,845 


80.8 
8.5 
7.6 

18.4 

11.1 
8.0 

60 
680 

1.80 
800 


Number  of 
aci'es  in- 
each  crop 


468,398 

63,061 

8,306 

859,990 


778,709 


8,489,475 

480,4^ 

6,171 

417,880 

10,018 

41,106 

8,861,743 


0,886,886 


1,983,477 

84,876 

1,880 

366,788 

10,370 

46,860 

8,698,001 


5,088,688 


1,081,808 

41.884 

7,683 

6%  088 

1,068,191 


8,886,884 


4,614,863 

578,886 

7,688 

609,645 

15,648 

11,896 

161,880 

4.158,843 


10,840,976 


8,130,389 

888,671 

5,967 

885,878 

18,891 

8,406 

44,968 

1,416,431 


4,138,016 


3,687,768 

1,811,894 

80,088 

877,840 

3,887 

5,516 

40,113 

67,118 

867,659 

881,478 


6,880,594 


88.8 
9.6 
7.8 

17.8 

£8.5 
8.8 

06 
600 
1.00 


678,518 

806,199 

19,088 

146.051 

678 

40,181 

88,448 

5,680 

897,345 

1,619,897 


Value  per 

unit  of 

quantity. 


90.65 
.61 
.98 
.084 


Total 
valuation. 


142,148 
8,533,848 


.65 
1.06 

.90 
"   .48 

.76 
18.40 

.065 


.54 
1.05 
.89 
.60 
.75 
18.12 
.066 


.63 
.45 
.80 
10.54 
.068 


.41 
1.00 
.87 
.88 
.45 
.75 
7.78 
.064 


.48 
.96 
.79 
.42 
.49 
.07 
10.40 
.085 


.48 

.93 
.70 
.36 
.60 
.60 
.47 
,08 
11.00 
.065 


5,992,626 


17,888,800 

2,295,900 

27,770 

2,306,880 

456,881 

687,149 

38,788,705 


01,896,425 


15,347,880 

558,600 

5,868 

2,048,000 

505,538 

n4,692 

45,028,241 


64,808,819 


8,060,390 
222,760 
406,593 
825,009 

18,904,054 


28.450,896 


87,898,780 

6,0f)6,000 

49,741 

4,350,400 

84,472 

525,264 

1,466,217 

67,704,358 


118,204,218 


19,940,640 

8,158,660 

85,742 

2,156,700 

428,212 

80,909 

584,844 

26,283,298 


60,668,990 


.48 
.96 
.67 
.36 
.61 
.65 
.46 
.08 
11.48 


=t= 


31,779,300 

9.576,210 

806,181 

8,996,080 

21,752 

26,472 

1,181,187 

3,651,274 

3,531,781 

14,965,041 

68,907,078 


7,751,580 

8,788,040 

99,409 

898,200 

7,884 

242,531 

850,446 

869,680 

4,561,521 

17,554,281 


1 
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KEPOHT   OF  THE   SEOEETABY   OF   AGBIOULTUBE. 


Table  showing  tlie  product  of  the  cereals,  potatoes,  tobacco,  hay,  efc—Cl 


EJentucky 


Ohio. 


yt^higi^q 


Indiaiui. 


DUoolt. 


Wlsoonslii 


Uinimote 


Products. 


Quantity 

produced 

in  1888. 


Indian  com bushela.. 

Wheat do.... 

Rye do... 

Oats do 

Barley do 

Potatoes do 

Tobacco pounds. 

Hay ..tons.. 


Total. 


Indian  com bushds. . 

Wheat do.... 

Rye do 

Oats do 

Bai'ley do 

Buckwheat do 

JrOLavOOB  ...•••••••....  uO  • . . . 

Tobacco pounds. . 

Hay tons.. 


Total. 


Indian  com ^.bushels. 

Wheat.... do... 

Bye do... 

Oats do.... 

Barley do. . . 

Buckwheat do 

Potatoes do.  . 

Hay...*. tons. 


Total. 


Indian  com bushels. . 

Wheat do.... 

Kye do 

Oats do 

Barley do. . . . 

Buckwheat do. . . . 

Potatoes do 

Tobacco pounds . . 

Hay tons.. 


Total. 


Indian  com busliels. 

Wheat do... 

Rye do... 

Oats do . . . 

Bai'ley do  .. 

Buckwheat do. . . 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


81,545,000 

10.496,000 

834,000 

8,454,000 

845,000 

8.2S8.000 

883,806,000 

846,534 


98,018,000 

28,705,000 

623,000 

88,819,000 

584,000 

144,000 

11,905,000 

85,195,000 

2,960,066 


29,025,000 

24,028,000 

279,000 

26,668,0QD 

967,000 

405,000 

8,611,000 

1,546,817 


125,478,000 

28,879,000 

466,000 

28,522,000 

406,000 

90,000 

5,749,000 

16,158,000 

1,812,500 


Total. 


Indian  com bushels. . 

^^eat.. do.... 

Rye do 

Barley do 

Buckwheat do. . . . 

Potatoes do — 

Tobacco pounds. . 

Hay tons.. 


Total. 


Indian  com bushels. 

Wheat do... 

Rye do 

Barley do... 

Buckwheat do. . . 

Potatoes do. . . 

Hay tons. 

Total 


278,060,000 

83,556,000 

4,098,000 

187,400,000 

904,000 

48,000 

11,706,000 

2,947,000 

4,625,482 


82,783,000 
13,85.5,000 

3,788,000 
42,768,000 
10,310,000 
321,000 
11,006,000 
12,846,000 

2,165,891 


20,622,000 

27,881,000 

426.000 

43,540,000 

'  8,110,000 

59,000 

7,587,000 

2,112,500 


Average 

yield  per 

acre. 


85.8 
10.8 

9.8 
17.2 
22.7 
68 
876 

1.05 


88.5 

10.8 
12.5 

§1 

12.4 
60 
900 
1.15 


Number  of 

acres  in 

each  crop. 


8,160,668 

1,018,888 

89,660 

491,496 

10,800 

68,078 

388,400 

829,060 


6,470.408 


8,868,080 
8,657,884 

49,847 
1,068^475 

86,067 

11,683 
149,069 

89,105 
8,578,970 


9,488.120 


80.0 
14.6 
12.6 
88.2 
82.6 
12.6 
78 
1.10 


84.8 
10.4 
12.8 
96.6 
21.7 
11.4 
73 
885 
1.86 


85.7 
18.7 
15.8 
35.8 
84.8 
18.7 
80 
684 
1.40 


80.6 
11.5 
18.3 
29.4 
22.5 
10.8 
80 
980 
1.25 


29.3 
9.0 
15.3 
98.7 
21.0 
11.0 
92 
1.80 


987,618 

1,645,782 

88,804 

808,850 
42,977 
82,894 

119,590 
1,404,884 


5.068,688 


8,605,604 

2,774,068 

88,087 

1,076,820 

18,  ns 

7,896 

78,748 

18,868 

1,460,000 


9,067,782 


7,788,790 

8,449,848 

867,868 

8.888,000 

87.808 

8,896 

146,819 

4,648 

8,808,916 


17,680,474 


I,069f7l7 

1,804,798 

881,087 

1,464,708 

468,805 

81,187 

187,580 

18,813 

1,788.818 


6,888,888 


708,887 

8,097,916 

87,864 

1,517,076 

5!S66 

88,488 

1,686,000 

7,445,784 


Value  91 

unita 

quanta 


9^k 

.« 

a 


8 


18.0 


,.a 
.« 
.s 

.81 
.A 

.i 

.a 

11.  K 


.9( 
.« 

.a 

.61 

M 

.« 

11.81 


.81 

.94 
M 

.6f 
.7( 
.» 

.o: 

10. « 


.« 
.« 

.a 

.6^ 

.8C 

.0( 

7.7< 


.« 
.9( 
.« 

.a 

.6( 
.6( 
.82 
.1( 
7.8( 


.« 

.(& 

.»e 

.5? 

.« 

.8C 

4.86 
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Table  ahoioing  the  product  of  the  cereals,  potatoes,  tobacco,  hay,  etc, — Contmued. 


Sutes. 


Iowa. 


lOnouif. 


Kansas 


''•bniBka. 


^'^otTiia 


'^»Bdo 


^: 


ucU. 


Indian  com bushels. . 

Wheat do.... 

Rye do 

Oats do 

Barley do 

Buckwheat do — 

Potatoes do — 

Hay tons.. 


Quantity 

produced 

in  1888. 


Total. 


Indian  com bushels. 

Wheat do... 

Bye do... 

Oats do 

Barley do... 

Buckwheat do. . . 

Potatoes do — 

Tobacco pounds. 

Hay tons. 


902,S83,000 

18,496,000 

660.000 

84,909,000 

164,000 

81,000 

6,044,000 

18,109,000 

1,803,494 


Total. 


Indian'com bushels. 

Wheat do. . . 

Rye do... 

Oats  do... 

Barley do... 

Buckwheat do... 

Potatoes do. . . 

Hay tons. 


Total. 


Indian  com bushels. . 

Wheat do 

Rye do — 

Oats do 

Barley do. . . . 

Buckwheat do 

Potatoes do 

Hay  tons.. 


Total. 


Indian  com bushels. . 

Wheat do.... 

Rye do  ... 

Oats do.... 

Barley do 

Potatoes do 

Hay tons.. 


Total. 


Indian  com bushels.. 

Wheat do 

Rye do 

Oats do 

Barley  do 

Buckwheat do 

Potatoes do 

Hay tons. . 


Total 


Wheat bushels.. 

Oats do 

Barley do  ... 

Potatoes do ... . 

Hay tons.. 


Total 


Indian  com bushels. . 

Wheat do 

Rye .do  ... 

Oats do 

Barley do 

Potatoes do 

Hay tons.. 

Total 


278,232,000 

24,196,000 

1,647,000 

67,090,000 

4,181,000 

309,000 

16,909,000 

6,272,783 


168,180,000 

15,960,000 

2,668.000 

43,654,000 

144,000 

47,000 

9,063,000 

1.935,460 


144,217,000 

14,606,000 

1,  WO,  000 

36,177,000 

3,630,000 

44,000 

6,821,000 

1,441,440 


4,814,000 

28,451,000 

834,000 

1,886,000 
15,735,000 

4,442,000 

1,580,454 


161,000 

14,548,000 

17,000 

6,441,000 

1,042,000 

11,000 

9,092.000 

621,814 


300,000 
306.000 
607,000 
383,000 
220,078 


777,000 

2.846,000 

29,000 

1,664,000 

319,000 
2,717.000 

370,018 


Average 

yield  per 

acre. 


85.8 
9.8 
15.0 
26.2 
21.8 
11.5 
90 
1.45 


81.0 
12.0 
11.8 
26.2 
19.4 
10.7 
70 
928 
1.20 


26.7 
15.2 
18.8 
35.8 
80.5 
13.5 
66 
1.26 


85.8 
9.8 
18.6 
95.8 
22.5 
11.2 
76 
1.80 


27.8 
12.1 
11.3 
35.8 
20.0 
78 
1.80 


23.5 
10. 8 
12.2 
96.0 
36.4 
13.5 
106 
1.80 


16.0 
36.5 
94.9 
90 
1.90 


22.0 
17.5 
12.8 
27.4 
25.8 
94 
1.50 


Number  of 

acres  in 

each  crop. 


7,771 
2,468 

109 
3,660 

196 
26 

187 
3,686 


10,956 


6,584 

1,541 

46 

1,885 

8 

7 

86 

14 

1,608 


11,126 


5,994 

1.060 

198 

1,685 

7 

8 

189 

1,548 


10.668, 


4,097 
1,560 

116 
1,014 

166 

8 

84 

1,108 


8,140, 


155, 

2.351 

29 

73 

786 

60 

I.IM, 


4,641 


7 
892 

1 
909 


19 

477 


1,648 


13 
6, 

30, 

4 

188 


229 


84 

184 

3 

60, 

12 

28 

9i6 


840 
962 
828 
688 
8M 
842 
880 
402 


766 


921 
848 

448 

848 
126 
078 


715 


566 
000 
825 
926 
0^ 
748 
486 
860 


804 


067 
021 
472 
606 
438 
914 
288 
800 


501 


184 
800 
801 
760 
748 
848 
196 


881 


140 
435 
893 
278 
479 
813 
927 
034 


889 


600 
094 
945 
260 
896 


197 


804 
074 
879 
740 
877 
908 
676 


619,542 


Value  per 

unit  of 

quantity. 


$0.24 
.86 
.50 
.20 
.55 
.06 
.29 
4.02 


166,775 

^,506 

828 

18,418 

2,299 

308 

4,908, 

34,860, 


.30 
.88 
.58 
.94 
.56 
.67 
.86 
.06 
7.36 


.26 
.88 
.46 
.23 
.68 
.65 
.48 
4.80 


.83 
.48 
.19 
.63 
.63 
.86 
8.75 


.70 
.85 
.67 
.60 
.68 
.61 
12.08 


.68 
.78 
.64 
.40 
.55 
.65 
.36 
9.18 


.92 
.68 
.75 
.67 
10.83 


.57 
.90 
.06 
.43 
.70 
.45 
11.40 


Total 
valuation. 


133,351 


60.T74 

16,276 

291 

8,878 

95 

2,175 

1,048 

13,266 


102,361 


41.126 
14,044 
1,227 
9,383 
•  76 
80, 
4,860 
6.126 


78,870, 


81,797 

12,041 

753, 

4,978 

1,830 

27 

2,975 

5,406 


69,085 


8,019 

1^,183 

223 

1,119 

9,136 

3,7109 

18,519 


58.901 


109 

11,847 

10 

3,176 

678 

7 

753; 

5.673 


30,660 


184, 
129 
380 
356 
3,883 


8,834 


442 

3.111 

19 

698 

923 

1,222 

4,218 


680 
600 
678 
000 
701 
731 
668 
257 


310 


900 
480 
486 
160 
001 
806 
970 
714 
866 


360 
800 
297 
880 
406 
461 
408 
890 


494 


740 
640 
801 
680 
206 
421 
641 
400 


481 


800 
860 
627 
600 
277 
839 
688 


626 


480 
440 
866 
400 
236 
134 
341 
607 


899 


000 
780 
153 
878 
445 


356 


890 
400 
127 
880 
620 
597 
149 


8,980,5n 
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Table  ahovsing  the  product  of  the  cerecUSt  potatoes,  tobacco,  hay,  etc.--Ckmtiiitt^9^ 


states. 


Arizona 


Dakota 


Idaho. 


Moptapa 


NewMezloo 


ntab 


Wasfalngtoii 


WjoBatig 


Products. 


Wheat bushels. 

Barley do. . . 

Potatoes do  .. 

Hay tons. 


Total. 


Indian  corn bushels. 

Wheat do... 

Rye do... 

Oats , do... 

Barley do. . . 

Buckwheat do. . . 

Potatoes do. . . 

Hay tons. 


Total. 


Wheat bushels 

OaU do.. 

Barley do.. 

Potatoes do.. 

Hay toos 


Total. 


Wheat bushels. 

Oats do... 

Barley do... 

Potatoes do. 

Hay   


Quantity 

produced 

in  1888. 


370,000 

409,000 

110,000 

85.813 


16,816,000 

88,086,000 

244,000 

84,218,000 

5,a07,000 

51,000 

4,648,000 

1,816,500 


l,aBB,000 
907,000 
381.000 
686,000 
lfle,481 


Total. 


Indian  oom bushels. 

Wheat do  .. 

Oats do... 

Barl^ do. . . 

Potatoes do... 

Hay « tons. 


Total. 


Indian  com bushels. 


Wheat 

Rye 

Oats 

Barley. . . 
Potatoes. 
Hay 


.do. 
do. 
.do... 
.do... 
.do. .. 
.tons. 


Total. 


Indian  com bushels 

Wheat do.. 

Rye do.. 

Oats do.. 

Barley do.. 

Potatoes do . . 

Hay tons 


Total. 


Oats bushels. 

Potatoes do. . . 

Hay tons. 

Total 


3,001,000 

1,780,000 

109,000 

569,0  0 

217,854 


992,000 
1.888,000 

892.000 
72,000 
91.000 
82,760 


486.000 

1.945,000 

80,000 

966,000 

700  JOO 
1.005.000 

810,998 


182,000 

9,006,000 

80,000 

8.814,000 

996,000 
1.500,000 

298,697 


93,000 
880,000 
140.260 


Average 

yield  per 

acre. 


15.0 
18.8 
76 
1.10 


85.5 

9.7 

18.5 

27.2 

20.3 

9.9 

60 

l.SO 


16.8 
27.6 
27.0 
107 
1.15 


16.5 
29.0 
28.7 
180 
1.80 


18.5 
16.0 
85.0 
81.4 
75 
1.00 


14.5 
10.3 
12.7 
27.7 
28.8 
80 
1.80 


80.0 
18.5 
18.5 
35.0 
80.5 
182 
1.85 


27. 
95 

1.; 


Number  of  i  Value  per,    »-x  — i 
quantity.   ■*"'**' 


aAreain 
each  crop. 


84.606 

85.066 

1,441 

88,180 


88.868 


787,889 

8.981.860 

18.090 

1.258,006 

856,510 

5,188 

68,041 

985.000 


7.189.960 


76,818 

84.664 

14.4fi5 

5,001 

141.844 


878.848 


181,855 

61.884 

8,804 

4.600 

181.545 


872,588 


58,608 

82,186 

15,697 

8.809 

1,806 

88.780 


188,829 


38.500 

119.289 

8.887 

86,590 

30,048 

18,567 

162,808 


895.598 


6.100 

486.791 

1,483 

84.687 

82,643 

12,891 

821.2OT 


866.868 


8,868 

3996 

116,875 

184,259 


$0.90 
.66 
.68 

11.00 


29S,38B 

74, -in 

188,  721 


1,094,641 


.33 
.91 
.46 
.86 
.60 
.60 
.85 
3.80 


.87 
.85 

.m 

.65 
7.60 


.85 
.84 
.66 
.50 
8.80 


6. 909,960 

84.618,780 

118.889 

8,896,660 

80,798 
1.685.148 

4.618.900 


58,700, 


1,089,240 

282,215 
»i.809 

1.218.:"" 


8,198,»I7 


1.700,-- 
605' 200 

70'9»4 
876^000 

1,806, 188 


k 
a 
a 

si 

m 


i 
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Summary  for  each  State,  showing  the  product,  area,  (jmd  value  of  each  crop  for  1888. 


States  and  Territories. 


Maine 

New  Hampshire 

Vermont 

MassaohosettB . . 

Bhode  Island.... 

Oonnecticut 

New  York 

New  Jeney 

Penn^Irania  ... 

Deiaware 

Maryland 

VirKinia 

North  CarolUia. . 
South  Carolina. . 

(ieorfria 

iiloriEa 

Alabama 

IfiaBfaslppi 

Louisiana 

TWcas 


Com. 


Bushels. 


West  Virginia. 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota  . . . . 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada  

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

New  Mexico  . . 

Utah 

Washington  .. 


Total. 


596,000 

846,000 

1,494,000 

l,78aL000 

8^000 

1,778,000 

28,870,000 

11,851,000 

45,414,000 

8,844,000 

17,653,000 

84,745,000 

28,348,000 

13.715.000 

28,069,000 

4,541,000 

81,616,000 

28,422.000 

15,263,000 

92,486,000 

41,548.000 

75,665,000 

16,149,000 

81,545,000 

98,018,000 

29,025,000 

125.478.000 

278,060,000 

82,733,000 

20,622.000 

278,2St2,000 

202,583,000 

158,186,000 

144,217,000 

4,314,000 

161,000 


777,000 


18,816,000 


992,000 
486,000 
122.000 


1,907,790,000 


80,878 

87,421 

61,470 

59,397 

18,558 

66,077 

705,859 

aS0,335 

1,897,350 

220,  P2r 

740,645 

2,181,596 

2,033,910 

1,576,888 

8,928,885 

468,392 

2,489,475 

1,933.477 

1,061,268 

4,814,863 

2,180,399 

8,637,762 

678,518 

8,160,668 

2,862.080 

907,518 

3,605,694 

7,788,790 

1,069,717 

703,837 

7,771,840 

6,534.921 

5,934,566 

4,097,067 

156,184 

7,140 


Value. 


84,894 


787,899 


53,609 

88,500 

6,100 


15,078,768 


$447,000 
609,  li» 
966.040 

1,215,840 
267,400 

1,155,700 
18,864,600 

6,016, 080 
22,707,000 

1.691,860 

7,886.860 
17,026,050 
16,488,940 

8,229,000 
16,841,400 

8,951,650 
17,888.800 
15,347.880 

8,089,390 
87,896,760 
19,940,640 
81,779,800 

7,751,580 
27,725,300 
82.556,300 
12,190,500 
38,898,180 
80,687,400 
11,783,880 

6.599,040 
66,775,680 
60,774,900 
41.128.360 
81,727,740 

8,019,800 
109,480 


Wheat 


Bushels. 


589.000 
152,A)0 
846,000 


442,890 


6,809,280 


664,640 

806,180 

70,760 


077,661,580 


82,000 
9,800,000 
1,785,000 
.8.802,000 
1,194,000 
7,634,000 
6.172.000 
8,835,000 
978,000 
1,910,000 


2,186,000 
682,000 


6,066,000 

8,267.000 

10,297,000 

2,880,000 

10,436.000 

28,705,000 

84,088,000 

28,879,000 

88,556,000 

18,855,000 

27,881,000 

84,196,000 

18,496,000 

15.960,000 

14,506,000 

28,451,000 

14,548,000 

200,000 

2,816.000 

370.000 

88,036,000 

1,252,000 

8,001,000 

1,283,000 

1,945,000 

9,006,000 


Acres. 


40,644 
10,880 
20,710 


Value. 


$706,800 
182,400 
406,280 


2,149 
060,214 
141,652 
1,892,728 
94, 7«) 
567,208 
623,121 
710,268 
194,563 
874,452 


420,443 
84,375 


578,286 

233,071 
'1,211,304 

305,199 
1,013,226 
2,657,884 
l,645,7eB 
2,774,062 
2,449,343 
1,204,706 
8,007,910 
2,468,963 
1,541,343 
1,060,000 
1,500,021 
2,351,800 

692,425 
12,500 

184,074 

24,695 

8,921,269 

76,818 

121,255 
82,186 

119.299 

486,791 


415,668,000  !  87,886,188 


88,400 
10.889,900 
1.963,500 
80,118,140 
1,194,000 
7.684,000 
5,172,000 
4,026,750 
1,089,760 
8,101,000 


2,295,800 
568,000 


6,066,000 

8,153,650 

9,576,810 

2,783,040 

10.018,560 

27,843,850 

23,547,440 

27,206,260 

81,207,060 

13,300,800 

35,650,520 

20,566,600 

16,276,480 

14.044,800 

12,  Oil.  940 

84.183,360 

11,847.440 

184,000 

8,111,400 

838,000 

84,612,760 

1,069,240 

1,700,860 

1,171,350 

1,478,200 

7,024,680 

886,848,080 


States  and  Territories. 


Maine 

New  Hampshire 

Vermont 

Massachusetts . . 
Bhode  Island.... 

Connecticut 

NewYork 

New  Jersey 

Pennsylvania  ... 

Delaware 

Maryland 

Virginia 

North  Carolina  . 
South  Carolina. . 

Georgia 

Floriaa 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia... 


Bye. 


Bushels. 


3. 


28,000 

83,000 

75,000 

213,000 

Ifi.OOO 

348,000 

TM.OOO 

096,000 

458,000 

8,000 

826.000 

375,000 

865.000 

44.000 

151,000 


81,000 
6,000 


57.000 

45,000 

298,000 

148,000 


Acreib 


8,811 
8,861 
5,797 

18,840 
1,278 

88,500 
836.851 

105,588 

806,076 

857 

80.443 

51,322 

68,855 
8,451 

88,466 


Vahie. 


6.171 
1,880 


7,628 

5,957 

89,063 

19,082 


$84,969 
88.T01 
66.767 

170.314 
11.65.5 

867,298 
1,715.986 

681,812 

8,764.240 

4,628 

195,444 

826,587 

289.244 
87,853 

186,736 


27,770 
6,868 


49,741 

85,742 

805,181 

99,409^ 


Oats. 


Bushels. 


8,666,000 
1,083,000 
8,686,000 

70^000 

174,000 

1,065,000 

40.570.000 

8,088,000 

86,851,000 

450,000 
8,2  6.000 
8,106.000 
6,078,000 
8,773,000 
7,115,000 

099,000 
4,806,000 
4,096.000 

4957000 

13,595,000 

5,185,000 

11.106,000 

8,486,000 


Acres. 


96,938 

84,066 
106,800 

85,000 
6,853 

89,811 

1,898,957 

140.218 

1,330.234 

21,839 
118.976 
659,192 
660.057 
897,198 
618.667 

63,021 
417,880 
865.722 

41,284 
609, €45 
285.273 
677,340 
146,061 


Vahie. 


$1,148,080 

464,580 
1,449,760 

817,260 
76,560 

458,660 

15,010,900 

1,887,660 

11.965,340 

157,500 

757,660 
8,918.860 
2,795,660 
8,075,150 
8,770.960 

865.890 
2,806,860 
2,048,000 

222,750 
4,350.400 
2,156,700 
8,998,880 

898,200 
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Summary  for  each  State,  shounng  the  product^  area,  valtie,  etc, — Contiiraed. 


' 


W 


iii 


to  ' 


States  and  Territories. 


KentucJiy 

Ohio 

Michigan 

TndiATW 

Illinois 

Wisconsin , 

Minnesota k. 

Iowa , 

Missouri , 

Kansas , 

Nebraska • . , 

California , 

Oregon 

Nevada , 

Colorado 

Dakota , 

Idaho , 

Montana 

New  Mexico , 

Utah 

Washington/ , 

Wyominig , 


Total. 


Rre. 


Bushels. 


834,000 

623,000 

S?r9.000 

468,000 

4,096,000 

8,738,000 

4,'6,000 

1,647,000 

560,000 

8,668.000 

1,670.000 

334,000 

17,000 


89,000 
244,000 


S»,000 
20,000 


Acres. 


80,660 

49,847 

2S,304 

88,037 

267,862 

281.027 

27,864 

109,823 

46,600 

103,325 

116,472 

29,801 

1,398 


.9,879 
IS,  090 


2,287 
1,483 


28,416,000 


2,864,805 


Value. 


$516,922 

361.891 

176,644 

261,990 

2,213,076 

2,429.478 

221 :  680 

623,673 

291,436 

1,227,227 

763,801 

223,627 

10,866 


10,127 
112,830 


20,012 
14,682 


16,721,869 


Oats. 


Bushels. 


8,464,000 

83.819,000 

26,668.000 

98,622,000 

187,400,000 

42,768.000 

48,640,000 

67,090,000 

84.900.000 

42,654,000 

28,177,000 

1,866,000 

6,441.000 

206,000 

1,664,000 

84,218,000 

957,000 

1,780,000 

892,000 

086,000 

8,814,000 

08,000 


701,735,000 


Acres. 


401,406 

1.063,475 

803,260 

1,076,820 

8,688.000 

1,454,708 

1,517,0^ 

8.560,688 

l,885,2t»l 

1,685,026 

1,014,606 

78,760 

200,878 

8,004 

60,740 

1,856,006 

84.G64 

61,384 

16,007 

85,500 

04,687 

8,888 


26,006.262 


TaloBu 


$2,780, W 

0,400,  SO 

8,000.400 

7,415, 7» 

81,6(8,000 

11,975,040 

11,890,400 

18,418,000 

8,878.160 

0,888,880 

4.07^080 

1,119,600 

2,176,400 

698;  sao 

8,896,080 
884.fl60 

605, 

187, 
864, 

1,150, 
88. 


106,424, 


Statec  and  Territories. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts  . . 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania  ... 

Maryland 

Virginia 

North  CaroUna. . 

Texas  

Tennessee ....... 

West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada  

Colorado 

Arizona 

Dakota 

Idaho  

Montana -. . 

New  Mexico 

Utah 

Washington 


Total. 


Barley. 


Bushels. 


240,000 
81,000 
267,000 
C9,000 
20,000 
14,000 
7,418,000 


468,000 

*i8,'666' 


186,000 

86,000 

13,000 

246,000 

684,000 

907,000 

406,000 

904,000 

10,310,000 

8.110,000 

4,181,000 
164,000 
144,000 

8,520,000 
16. 7a').  000 

1,042,000 
507. 00() 
319,000 
459,000 

5,207,000 
391,000 
109,000 
72,000 
700,000 
906,000 


63,884,000 


Acres. 


11,818 

8,780 

11,594 

8,280 

848 

638 

848,428 


26,051 

"i,'26o 


16.048 

8,237 

678 

10,800 

20,067 

42,977 

18,713 

37,203 

458,205 

886,202 

100,301 

8,443 

7.032 

150,428 

780,748 

39.479 

20,045 

12,377 

25,086 

256,510 

14,49.5 

3,804 

3,869 

80,(Vi8 

32,643 


Value. 


$165,660 

64,750 

169,875 

50,971 

14,946 

9,876 

6,192,632 


297,809 


11,606 


84,472 

21,7de 

7,884 

101.806 

373,697 

638,209 

266,825 

569,541 

6,186,708 

4,622.838 

2,299.701 

05,001 

76,4a3 

1,830.208 

0,126,277 

573,235 

880. 1.'S2 

223,529 

298,398 

2,608,577 

262,215 

70,964 

44,900 

850,059 

647,587 


2,996,882 


87,672,082 


Buckwheat. 


Bushels. 


820,000 
66,000 

840,000 
66,000 


184,000 

4,614,000 

464.000 

8,861,000 

143,000 

842,000 

60,000 


44,000 
878,000 


144,000 

405,000 
00.000 
43,000 

821,000 
60.000 

800.000 
81,000 
47.000 
44,000 


Acres. 


21.343 
4,860 

16,011 
6,441 


10,074 
811,810 

85,728 
277,180 

11,480 

94,167 
6,608 


6,615 
40.121 


11,683 

82,894 
7,806 
8,883 

81,167 
5,866 

26,842 
7.675 
3,748 
8,014 


11,000 


61,000 


818 


5,138 


12,050,000 


018,680 
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try  for  each  State,  showing  the  product,  area,  value,  e^c— Continued. 


Territories. 

Potatoes. 

Hay. 

Bushels. 

Acres. 

Value. 

Tons. 

Acres. 

Value. 

7,888,000 

8,072,000 

3.876.000 

8,632,000 

068,000 

,2,677,000 

20,688,000 

8,500.r00 

16,806,000 

817,000 

1,6M,000 

2,846,000 

1,877,000 

274,000 

688,000 

156,000 

601,000 

674,000 

511,000 

700,000 

864,000 

2,407,000 

1,849,000 

8,228,000 

11,925,000 

8,611,000 

5,749,000 

11,706,000 

11,006,000 

7,587,000 

16,909,000 

6,044,000 

9,063,000 

6,321,000 

4,442,000 

2,092,000 

888,000 

2,717,000 

110,000 

4,643,000 

535,000 

552,000 

91,000 

1,005,000 

1,500.000 

880,000 

71,651 
80,114 
88,761 
85.964 

6,889 

88,459 

871,105 

43,866 

208,810 

4,224 
21,204 
86,096 
21,856 

4,563 
10,201 

2,306 
10,018 
10,870 

7,628 

11,296 

12,891 

40,118 

28,448 

52.072 

149,059 

119,599 

78,748 

146,819 

187,580 

82,463 

187,880 

86,848 

180.486 

84.288 

60.843 

19.927 

4,260 
28,903 

1,441 
58,041 

5,001 

4,600 

1,206 
12,567 
12,291 

8,996 

$8,685,541 

1,443,665 

1,627,962 

1,997,800 

807,528 

1,418,662 

11,281,592 

1,799,689 

6,521,920 

152.064 

760,800 

1,178,186 

805,006 

246,402 

574,288 

142,142 

466,881 

606,588 

408,593 

625,264 

423,212 

1,181,187 

860,446 

1,646,517 

4,412,146 

2.841,672 

2,184,470 

4,218,987 

3,522,048 

2, 275, 979 

4,908,668 

2,175,970 

4,850,403 

2.275,641 

2,709.839 

758,241 

256,878 

1,222,597 

74,471 

1,625,148 

294,809 

J^.OOO 

4),830 

881,769 

609,881 

178,421 

1,202,791 
644,729 

1,088,30^. 
674,865 
104,889 
574,419 

5,426,757 
586,886 

2,997,068 

66,868 

876,280 

867.966 

154,882 

83,810 

47,995 

1,819,174 
678,662 

1,038,308 
642,262 
104,829 
568,156 

4,983,416 
488,655 

2,724,607 

56,240 

827,164 

869,463 

140,8(8 

89,400 

89,996 

$18,897,508 
6,709,666 

hire 

9,760,048 

tB 

10,621,249 
1,666,298 

I 

8,448/969 

61,051,016 

7,476,422 

%    

88,967,748 

862,710 

4,800,810 

5,043,168 

na  . . , , 

2.021,749 

IIA.  ....*..... 

'447!  988 

646,018 

61.888 

68,968 

78,881 

180,796 

50,285 

821,071 

897,346 

845,584 

2,960,066 

1,545,817 

1,812,500 

4,625,482 

2,165,891 

2,112,500 

5,272,788 

1,802,404 

1,985,450 

1,441,440 

1,539,454 

621,814 

220,078 

870,018 

85,848 

1,215,500 

162,431 

217,854 

88,760 

210,998 

298.097 

140,250 

41,106 

46,860 

68,028 

161,886 

44,968 

867,569 

897,846 

829,060 

2,678,97<^ 

1,404,884 

1,450,000 

8,808,916 

1,732,818 

-  1,626,000 

8,636,402 

1,602,078 

1,548,860 

1,106,800 

1,184,196 

477,984 

168,898 

246,676 

88,180 

086,000 

141.244 

181,645 

82,760 

162,802 

221,267 

116,875 

637,149 

714,608 

885,600 

1,465,217 

584,844 

!a 

8,681,781 
4,661,521 

4,146,408 

88,084,887 

17,807,550 

'....•••  ■..«• 

18,996,000 
85,898,740 

15,807,854 

8,978,125 

24,860,267 

18,^6,856 

6,128,8e0 

5,405,400 

18,519,638 
6,672,697 

2,883,445 

4,218,148 

888.778 

4,618,900 

1,218,288 

1,808,186 

848,960 

• 

1,476,961 

2,688,278 

1,051,875 

802,865,000 

2,588,280 

81,418,589 

46,648,004 

88,601,908 

408,489,665 

TfirritoriML 

Tobacco. 

Ck>tton. 

Poun48. 

Acres. 

Value. 

Bales. 

Acres. 

Value. 

8.808.000 
9.608,000 
6,488,000 
24,180,000 
14.017,000 
64.064.000 
25,765,000 

2,464 

6,186 

6,179 

19,500 

88,775 

127,052 

67,107 

6486,640 
1,248,869 

778.554 
2,587,260 

770,914 
8,842,052 
1,981,644 

ft 

18,858 
864,576 
552,248 
958,628 
'  68,548 
905,315 

1,057,746 
446,778 

1,504,806 
597,290 
857,696 

42,851 
1,071,688 
1.646,518 
2,970,901 

269,990 
2,851,748 
2,598,001 
1,068,191 
4,158,848 
1,416,481 

881,478 

$551,876 
15,029,663 
22,672,558 
89,89^1,147 
2,588,843 
88,788,706 
46.088.841 

ina 

Ida 

18,904,064 
67,764,858 
85.288  298 

1,156,000 
45,641.00') 

4,496,000 

283,306.000 

35.195.000 

16,153,000 

2,947,000 
12,846,000 
18,109,000 

2,976,000 

2,408 

67, 119 

5,620 

823,409 

'89,105 

18,252 

4,648 

18,818 

14,126 

6,618 

80,009 

8.651,274 

859.680 

21.247,971 

2,746,171 

1,180,711 

223,959 

1,220,879 

1,048,714 

812,464 

14,985,041 

•••••■9*«      ■••• 

29,086 

79,016 

itosandTer- 
otton 

1,206,946 

665,796,000 

747,826 

48,666,665 

6,940,806 

10,056,691 

292,189,200 

230 


* 

REP(5liT   OF   THE   SBCKE^rART    0:F    AOHlCUhTUnK 


Table  showing  the  average  yield  per  acre  and  price  ver  bushel,  pound,  or  ton  of 

farm  products  for  the  year  1888. 


States  and  Terri- 
tories. 


Maine 

New  Haxnpfihire . . 

Vermont 

Majasachusetta 

Rhode  laland 

Oonnecticat 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina  ... 
South  Carolina  ... 

Geor^ 

Florida 

Alabama 

MiSBiflslppi 

Louisiana 

Texas .«., 

ArlrnnflM 

Tennessee , 

West  Virginia 

Kentucky , 

Ohio 

Michigan 

Indiamk 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri , 

Kansas , 

Nebraska , 

California....  4...., 

Oregon  

Nevada  

Colorado 

Axisona 

Dakota  .•. 

Idaho 

Montana , 

New  Mezioo 

Utah  

Washington 

Wyoming 


Average 


Com. 


Bush- 
els. 


Price 
bushel. 


19.8 
32.6 
84.8 
80.1 
80.4 
31.8 
82.4 
82.4 
82.5 
17.4 
28.7 
16.8 
10.6 
8.7 
9.6 
9.8 
12.7 
14.7 
14.8 
19.2 
19.6 
20.8 
88.8 
85.8 
88.6 
80.0 
84.8 
85.7 
80.6 
29.8 
85.8 
81.0 
26.7 
85.2 
87.8 
28.6 


88.6 
'85.'6 


IS.  6 
14.6 
80.0 


86.8 


10.75 
.78 
.66 
.68 
.70 
.66 
.58 
.58 
.60 

•  .44 
.45 
.49 
.58 
.60 
.60 
.65 
.55 
.54 
.58 
.41 
.48 
.42 
.48 
.84 
.85 
.42 
.81 
.29 
.86 
.88 
.84 
.80 
.86 

!70 
.68 


.67 


.67 
.68 
.58 


.841 


Wheat. 


BuBh- 
ela. 


14.6 
14.6 
16.7 


14.9 

14.1 

18.6 

18.5 

18.6 

18.7 

8.8 

6.4 

6.0 

8.1 


6.8 
6.8 


10.6 

9.7 

8.6 

9.5 

10.8 

10.8 

14.6 

10.4 

18.7 

11.5 

9.0 

9.8 

18.0 

15.8 

9.8 

18.1 

16.8 

16.0 

17.5 

15.0 

9.7 

16.8 

16.5 

15.0 

16.8 

18.5 


11.1 


Prloa 

per 

busliel. 


11.80 
1.80 
1.18 


1.80 
1.10 
1.10 
1.07 
1.00 
1.00 
1.00 
1.06 
1.18 
1.10 


1.05 
1.06 


1.00 
.96 
.98 
.96 
.96 
.97 
.98 
.94 
.98 
.96 
.98 
.86 
.88 
.68 
.88 
.86 
.78 
.92 
.90 
.90 
.91 
.87 
.85 
.96 
.76 
.78 


.986 


Rye; 


Oati. 


Btrley. 


Bush' 
els. 


^^^     Bush-  I  ^^ 
btuhel.     '*"•      bushel 


18.1 

11.5 

18.0 

11.8 

11.7 

18.2 

11.5 

10.4 

11.2 

9.3 

10.7 

7.8 

5.8 

5.2 

5.8 


Bush- 
els. 


5.0 
4.9 


7.6 

7.6 
7.5 
7.8 
9.8 
18.5 
18.5 
12.8 
15.8 
18.8 
15.8 
15.0 
11.8 
18.8 
13.6 
11.8 
18.2 


18.8 


18.7 
18.5 


18.0 


10.80 
.87 
.74 
.80 
.78 
.74 
.68 
.68 
.62 
.58 
.'60 
.61 
.8>S 
.66 
.90 


( 


.90 
.89 


.87 
.79 
.70 
.67 
.68 
.58 
.68 
.66 
.64 
.65 
.58 
.60 
.53 
.46 
.48 
.67 
.64 


.66 


.69 
.78 


.568 


27.4 

80.3 

3:2.5 

28.2 

27.4 

26.5 

29.0 

26.3 

26.5 

30.6 


19, 
12 


8 
8 


9.8 
9.5 
11.5 
11.8 
11.6 
11.9 
12.0 
22.8 
18.0 
16.4 
17.9 
17.8 
31.8 
83.8 
86.5 
85.8 
89.4 
28.7 
86.8 
25.8 
85.8 
25.8 

38.0 
25.5 
27.4 


27.8 
27.6 
29.0 
25.0 
27.7 
86.0 
87.4 


10.43 
.44 
.41 
.45 
.44 
.43 
.37 
.36 
.84 
.85 
.33 
.86 
.46 
.66 
.58 
.61 
.48 
.50 
.45 
.38 
.42 
.86 
.86 
.88 
.^ 
.80 
.86 
.28 
.88 
.26 
.80 
.24 
.» 
.19 
.60 
.40 
.63 
.48 

I       •  •  •  % 

.86 
.85 
.84 
.85 
.37 
.85 


81.2 
81.4 
88.8 
21.0 
28.6 
81.9 
81.6 


Price 
per 

biudML 


17.0 


14.9 


18.0 


II.  1 
88.5 
1B.7 
28.4 
88.5 
81.7 
84.3 
82.5 
21.0 
81.8 
19.4 
80.5 
28.5 
80.0 
86.4 
34.2 
85.8 
18.3 
80.3 
27.0 
28.7 
81.4 
23.3 
80.6 


.66 
.74 
.» 
.71 
.TO 


.66 


.64 


60 
04 


f^ 


26.0 


878      21.3 


4S2 

so 

S6 


States  and  Teirl- 
torlas. 


Maine 

New  Hampshire. . . 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina 

South  Carolina  .  . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Teanessee . , 


Buckwheat 


Bush- 
els. 


Price 

per 

biuheL 


10.8 
11.5 
18.8 
11.9 


18.8 
14.5 
18.0 
14.0 


18.5 
10.0 
10.5 


8.0 


$0.58 
.ST 
.56 
.70 


.66 
.68 
.71 
.65 


.67 
.60 
.58 


.60 


Potatoes. 


Bush- 
els. 


Price 

per 

tbuabel 


110 
108 
100 
101 
97 
80 
80 
83 
80 
76 
78 
65 
68 
60 
68 
67 
60 
66 
67 
68 

m 

60 


90.46 
.47 
.48 
.55 
.66 
.53 
.88 
.60 
.40 
.48 
.46 
.50 
.86 
.90 
.90 
.98 
.76 
.76 
.80 
.75 
.49 
.47 


Hay. 


Tons. 


.98 
.96 
1.00 
1.05 
1.00 
1.08 
1,10 
1.20 
1.10 
1.18 
1.15 
1.-05 
1.10 
1.15 
1.80 


1.85 
1.80 
1.35 
1.25 
1.85 
1.80 


Price 
per 
ton. 


Pounds. 


$10. 
10. 
0. 
15. 
15. 
14. 
11. 
12. 
11. 
13. 
12. 
13. 
ih. 
13. 
13. 


75 
50 
40 
75 
80 
70 
25 
75 
00 
00 
76 
00 
10 
25 
4(i 


Tobacco. 


1,680 


1.565 
1.060 


1,840 


415 
504 
451 


13. 
18. 
10. 
7. 
10. 
11. 


40 
13 
54 
72 
40 
00 


480 
680 


Price 
pound. 


Cotton. 


Bale?. 


^.18 


.18  1 
.18 


.11 


.06 
.06 
.06 


.07 
.06 


.827 
.840 
.835 
.321 
.864 
.817 
.406 
.411 


.406 


Foundn. 


»  -  •• 
»  •  •• 


157 
105 
IGU 

va 

116 
IGO 
£0s2 
£09 

m 

810 
900 


$0.(JGS 
.«B 

.065 

.065 

.m 

.m 

.OSi 
.OrS 

.0« 


\ 
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Btickwheat. 

Potatoes. 

Hay. 

• 

Tobacco. 

Cotton. 

ri- 

Bnah- 
ela. 

Price 

per 

boahel. 

Bush- 
els. 

Price 

per 

biiHhel. 

Tons. 

1.00 
1.06 
1.16 
1.10 
1.25 
1.40 
1.25 
1.30 
1.45 
1.20 
1.25 
1.80 
1.30 
1.80 
1.20 
1.50 
1.10 
1.30 
1.15 
1.90 
1.00 
1.80 
1.85 
1.90 

Price 
ton. 

Pounds. 

Price 

per 

pound 

Bales. 

Pounds. 

Price 

per 

pound. 

9.8 

$0.66 

66 
62 
60 
72 
78 
80 
80 
9i 
90 
70 
05 
75 
73 

105 
90 
94 
76 
80 

107 

190 
75 
80 

122 
96 

10.46 
.61 
.87 
.38 
.38 
.36 
.82 
.30 
.29 
.86 
.48 
.36 
.61 
.36 
.67 
.45 
.68 
.35 
.65 
.60 
.65 
.83 
.34 
.47 

$11.48 

12.00 

11.16 

11.20 

10.48 

7.76 

7.80 

4.26 

4.62 

7.86 

4,20 

8.75 

12.08 

9.18 

10.88 

11.40 

11.00 

8.80 

7.60 

8.80 

10.60 

7.00 

9.00 

7.60 

800 
876 
900 

$0.06 
.08 
.08 

.807 

4 

180 

12.4 
19.5 
11.4 
12.7 
10.3 
11.0 
11.6 
10.7 
13.5 
11.2 

.70 
.55 
.70 
.67 
.60 
.65 
.66 
.67 
.66 
.62 

'  ftR6 
684 
980 

.07 
.08 
.10 

>  460 

4 

.08 
.10 

|0.08» 

18.6 

.66 

9.9 

.60 

•    •    •    V 

18.2 

.688 

79.9 

.402 

1.91 

8.78 

'  7W.1 

.077 

.864 

180.4 

.066 

g  the  average  cash  value  per  acre  of  farm  products  for  the  year  1888. 

Id _^_^— __^^— 


Ti- 

Ooni. 

Wheat. 

Rye. 

Oats. 

Baiiey. 

Buck- 
vheat. 

Pota^ 
.  toes. 

Hay. 

Tobac- 
co. 

Ck>tton. 

$14.48 
16.28 
16.04 
90.47 

$17.39 
17.57 
19.71 

■  •  •  ■  •   •  ■  • 

$10.80 

10.08 

9.62 

9.04 

$11.78 

$14.63 

$5.97 

$60.60 
47.94 
42.00 
66.65 

$10.64 

9.96 

9.40 

16.64 

a ... 

18.88 
13.38 
12.60 

14.48 
14.66 
16.54 

6.56 
7.46 
8.40 

'  •  ■  •  ■ 

$107.60 

21.29 
90.28 

"i7.w 

9.12 
9.03 

12.05 
11.40 

17.68 
16.48 

7.93 

68.85 
42.40 

15.80 
14.99 

•  •  •  •  • 

903.46 

18.79 

15.61 

7.96 

10.78 

16.12 

8.99 

80.40 

12.38 

128.00 

17.17 
16.26 

18.86 
14.45 

6.55 
6.94 

9.47 
9.01 

"ii.a" 

9.28 
9.10 

41.60 
82.00 

16.80 
12.10 

182.68 

7.66 
10.66 

12.60 
18.70 

6.40 
6.42 

7.21 
6.37 

86.00 
86.88 

16.84 
14.67 

1  •  •  •  • 

8.88 

29.89 

•  •  •  •  • 

7.90 

8.80 

4.45 

4.43 

0.60 

6.00 

89.60 

18.66 

80.94 

$18.0$ 

•  •  •  • 

6.15 

6.6r 

4.86 

4.2S 

6.09 

40.96 

14.41 

88.89 

14.08 

6.22 
6.76 

6.60 
6.61 

4.49 
4.77 

5.22 
6.10 

64.00 
66.80 

16.94 
16  16 

18.77 

18  96 

6.87 
6.98 
7.94 
7.84 

6.89 
6.62 
5.60 
6.40 

61.64 
46.60 
48.75 
68.60 

9.74 

6.46 
6.62 

4.60 
4.40 

16.60 
15.76 
14.28 

18.60 

17.87 

17.87 

7.87 

10.60 

6.68 

7.14 

6.40 

46.60 

9.65 

16.80 

9.36 
8.74 

0.29 
7.91 

6.00 
6.86 

7.66 
5.90 

82.88 
28.90 

18.00 
18.90 

38.60 
64.40 

17.86 

6.72 

4.80 

17.00 

11.49 

9.19 

5.98 

6.19 

18.64 

6.04 

99.90 

11.48 

64.00 

' 

8.77 

9.89 

6.77 

5.68 

14.96 

•••••••• 

31.62 

12.60 

66.70 

11.88 

10.48 

lisi 

7.96 

8.90 

14.84 

8.68 

20.60 

12.88 

70.90 

t    ■     V    ■     * 

19.60 

7.88 

9.96 

14.85 

6.88 

23.76 

12.82 

10.79 

9.81 

6.89 

6.89 

18.67 

7.98 

27.74 

18.10 

61.95 

10.86 

19.74 

a26 

8.23 

15.81 

8.44 

28.80 

10.86 

48.18 

». .. . 

11.02 

11.04 

8.64 

8.28 

13.60 

6.18 

25  60 

9.19 

88.85 

9.88 

8.28 

7.96 

7.46 

11.97 

7.15 

27.60 

6.68 

8.60 

8.88 

7.60 

6.24 

11.71 

7.69 

26.10 

6.70 

»      ■  •  • 

9.80 

10.66 

6.26 

6.05 

11.26 

7.17 

26.90 

8.88 

74.94 

6.94 

18.88 

6.85 

5.67 

10.87 

8.13 

81.90 

6.95 

N 

7.74 

7.72 

6.68 

4.90 

11.70 

7.01 

27.00 

4.86 

'  16.80 

19.46 

10.29 

7.60 

15.18 

11.60 

44.68 

15.64 

16.38 

12.72 

7.80 

10.40 

14.52 

8.77 

87.80 

11.87 

14.72 
15.76 

'    8. 04" 

16.03 
11.61 

18.15 
18.06 

........ 

60.30 
49.80 

13.00 
17.10 

12.88 

18.48 

11.90 

61.68 

12.10 

S.41 

8.83 
14.18 
14.03 

6.21 

7.07 
9.66 
9.86 

10.15 
18.09 
18.66 

6.00 

98  00 
66.66 
60.00 

4.94 
8.68 
9.96 

-47.25 

«    •    ■    • 

.... 

i2.'46 

14.25 

8.74 

18.33 

41.2". 

10.50 

•   •    ■    • 

9.14 

12.39 

8.75 

10.25 

11.65 

26.40 

9.10 

.... 

11.60 

14.43 

9.90 

12. 25 
9.88 

16.78 

41.48 
44.66 

12.16 
9.00 

ragt 

«.95 

10.82 

7.  or 

7.24 

12.67 

8.36 

82.14 

10.59 

66.43 

16.88 
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Oeneral  summary  showing  the  estim^ated  quantities,  number  of  acres,  and  the  aggre- 
gate value  of  the  crops  of  the  farm  in  18§8. 


Fix)duct8. 


Indian  com bushels. 

Wheat do. . . 

Rye do . . . 

Oato do... 

Barley do. . . 

Buckwheat do. . . 

Potatoes do. . . 


Total 

Tobacco pounds. 

Hay tons . 

Cotton bales. 

Grand  total 


Quantity 
produced. 


1,887,790,000 

415,868,000 

28,415,000 

701,785,000 

68,884,000 

12,050,000 

202,365,000 


665,796,000 

46.643,094 

6,940.898 


Number  of 
acres. 


75,672,768 
87,880,188 

8,864,803 
26,998,282 

2,996,382 
912.6^0 

8,588,280 


148,814,280 

747,826 

88,591.908 

19,058,691 


907,212,100 


Value. 


^877,661,680 

865,248,060 

16,721,889 

196,424,240 

87,672,082 

7,«!87.6<7 

81,413,58» 


1,401,668,987^ 
48,666.66SS 
408,499,56^ 
292,13e,90d 

2,146,974,42b 


Table  showing  the  average  yield  and  cofli  value  per  acre  and  price  per  unit  of 

quantity  of  farm  products  for  the  year  1888. 


Products. 


Indian  com ...  bushels . . 

Wheat do 

Rye do.... 

Oats do — 

Barley do — 


Aver- 
age 

yield 
per 

acre. 


26.3 
11.1 
12.0 
26.0 
21.8 


Average 

price  per 

unit  of 

quantity. 


$0,841 
.926 
.688 
.278 
.590 


Aver- 
age 

value 
per 

acre. 


$8.95 

10.82 

7.07 

7.24 

12.57 


Products. 


Buckwheat .  .bushels. . 

Potatoes do 

Tobacco poimds . . 

Hay tons.. 

Cotton pounds. . 


Aver- 
age 

yield 
per 

acre. 


18.2 
79.9 

757.1 
1.21 

180.4 


Average 

price  per 

unit  of 

quantity. 


$0,688 

.403 

.077 

a78 

.065 


Av«r* 
aee 

value 
per 

acre. 


$8.36 
82.14 
68.48 
10.69 
15.88 


FARM  ANIMALS. 

There  has  "been  for  several  years  an  interest  in  horse-breedin^  that 
has  been  wide-spread, and  it  has  by  no  means  subsided.  It  is  graaually 
modifying  and  molding  the  stocks  of  all  portions  of  the  country. 
The  tendency  is  towards  larger  horses  for  farm  work,  for  roadsters, 
stage  horses,  and  for  freighting.  The  favorite  breeds  of  England 
and  the  north  of  France  are  still  imported  and  regarded  with  great 
favor  in  the  West. 

The  number  of  mules  is  estimated  at  2,331,027.    The  number  re- 

Sorted  a  year  ago  was  2,257,574.  The  largest  increase  is  west  of  the 
[ississippi.  There  are  few  north  of  latitude  40°,  though  some  farm- 
ers in  the  northern  belt  regard  them  as  cheaper  than  horses  for  farm 
work.  In  some  of  the  Southern  States  Texas  niulos  have  largely 
taken  the  place  of  oxen.  For  plantation  work  they  have  always 
been  in  strong  competition  with  horses.  In  many  districts  they  have 
been  partially  displaced  by  Texan  ponies.  Missouri  is  still  the  great 
mule-raising  district. 

The  number  of  milch  cows  is  necessarily  increasing,  somewhat  un- 
equally, as  attention  is  locally  directed  to  dairying.  The  dairy  is  a 
prominent  resource  of  Eastern  farmers,  not*  onW  for  milk  but  for 
butter,  notwithstandingWestern  competition.  Creameries  are  stUl 
increasing  in  the  New  England  States,  as  farmers  keep  the  skim- 
milk  for  reeding,  and  thus  retain  the  fertility  of  their  lands.  Vir- 
ginia and  Nortii  Carolina  are  engaged  in  dairying  operations  con- 
siderably, making  a  demand  for  cows.    Wisconsin  and  Minnesota 
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are  rapidly  increasing  the  numbers  of  milch  cows,  and  introducing  or 
breeding  Jerseys  and  other  milk  breeds.  The  estimated  number  of 
milch  cows  on  farms  is  estimated  at  15.952,883.  / 

The  apparent  numbers,  as  estimated,  indicate  an  increase  in  t^n 
years  of  40  per  cent,  in  cattle  other  than  milch  cows,  and  33  per  cent, 
m  all  cattle.  They  come  to  maturity  somewjbat  earlier,  and  it  is 
found  that  beef  can  not  be  made  at  a  profit  without  steady  flesh- 
making,  summer  and  winter.  This  causes  some  increase  in  the 
amount  of  beef  produced. 

The  winter  losses  on  the  range  constitute  another  element  of  un- 
certainty. They  are  light  in  some  winters  and  in  others  very  heavy, 
and  only  partially  known  to  the  ranchmen  themselves,  except  as  ap- 
proximately determined  at  the  summer  round-up.  The  difference 
oetween  a  loss  of  <5  per  cent,  and  25  is  a  demoralizing  element  in 
stock  estimates  as  well  as  in  stock  profits. 

The  numbers  of  sheep  declined  annually,  under  the  operation  of 
the  tariff  reduction  of  1883,  from  50,626,626  as  estimated  in  1884  to 
42,599,079  in  1889.  The  lowest  prices  were  reached  in  1886.  In  1887' 
there  was  a  slight  increase  in  price,  and  the  decline  in  numbers  would 
have  been  arrested  but  for  the  continued  threat  of  free  admission  of 
the  wools  of  the  world.  The  desirability  of  American  wools  and 
their  diminished  product  naturally  tended  to  increase  the  price,  which 
stiffened  slightly  the  market  valiie  of  sheep,  in  the  face  of  the  un- 
certainty as  to  its  future,  which  induced  timid  growers  to  reduce 
further  their  flocks  or  go  out  of  the  business  altogether.  It  is  worthy 
of  notice  that  our  localestimates  for  the  present  year  quite  uniformly 
show  an  enlargement  of  numbers,  and  also  an  increase  in  price,  while 
values  of  all  other  farm  animals  are  declining.  There  is  perhaps 
no  industry  that  is  so  sensitive  as  wool-growing,  responding  so 

auickly  to  appreciation  or  depreciation  of  price.  The  reason  evi- 
ently  is  that  it  is  almost  the  only  animal  industry  that  is  liable  to 
foreign  competition,  and  is  thus  exposed  to  the  hostilities  and  uncer- 
tainties of  national  legislation. 

The  increase  in  the  number  of  swine  is  in  proportion  to  advance  in 
population.  This  is  especially  noticeable  in  the  South,  which  had  a 
targe  breadth  of  corn  last  year  and  an  increase  in  nitrogenous  for- 
age.   There  is  also  some  increase  in  the  West. 

The  numbers  of  each  species  of  domestic  animals  on  farms  and 
ranches,  not  including  those  held  in  towns  and  cities,  are  thus  esti- 
mated : 


Stook. 


Horses 

Mules 

Milch  cows 

Oxen  and  other  csttle 

Sheep 

Swine 


loBVa 


18,668,204 
2,257,574 
15,298,625 
85,062,417 
42,599,079 
60,801,602 


1800. 


14,218,887 
9,831,027 
15,062,883 
86,849,024 
44,886.072 
51,602,780 


VALUES. 


Increase  or 


+  660,643 
--  78,468 
--  664.268 
41,816,607 
--1.786,098 
"1,801,188 


The  present  returns  of  our  correspondents  show  a  general  continu- 
ation 01  the  tendency  toward  lower  values  which  has  been  noted  for 
several  years,  sheep  alone  marking  an  exception.  The  decline  in 
price  has  been  sufficient  to  reduce  seriously  the  aggregate  value  of 
all  classes  of  stock  from  that  reported  last  year. 
AG  89 16 
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The  heaviest  decline  of  the  year  has  been  in  the  case  of  horses, 
amounting  to  $3.05  per  head,  and  the  reported  increase  in  numbers 
has  not  been  sufficient  to  offset  this  loss.  With  the  ag^egate  num« 
ber  of  horses  increased  by  more  than  500,000  head,  their  total  value 
is  less  than  that  of  last  year  by  more  than  ♦3,600,000.'  The  decline 
in  the  price  of  mules  is  less  than  one-half  as  much  per  head  as  that 
of  horses,  $1.24,  and  the  increase  in  numbers  more  tnan  makes  good 
this  loss. 

Milch  cows  show  a  decline  of  $1.80,  and  oxen  and  other  cattle  $1.84 
per  head,  from  the  prices  of  January  1,  1889.    In  the  two  classes  to- 

f  ether  there  has  been  an  increase  in  numbers  amoimtingto  2,470,865, 
ut  their  aggregate  value  is  less  than  thatof  a  year  ago  by  $49,685,918. 
The  magnuude  of  this  shrinkage  in  our  cattle  value  will  be  best  ap- 
preciateMi  by  a  comparison  of  the  present  returns  with  those  of  1884, 
when  the  average  price  of  both  classes  reached  the  highest  figure 
shown  during  the  past  decade.  In  that  year  the  aggregate  value  was 
,$1,106,715,703,  whue  the  present  return  makes  it  but  $913,777,270,  a 
decrease  of  $192,938,433  during  six  years,  despite  the  fact  that  within 
that  period  there  has  been  an  increase  in  numbers  amounting  to  more 
than  10,000,000  head. 

The  present  returns  show  a  revival  of  interest  in  sheep  husbandry, 
the  decline  in  numbers  which  has  steadily  continued  since  1884  hav- 
ing been  checked  and  a  gratifying  increase  in  numbersover  last  year 
reported.  This  revival  of  interest  was  first  manifest  in  prices  in  1887, 
and  has  since  been  slowly  checking  the  decline  in  lumbers.    The 

{)resent  returns  show  an  mcreased  valuation  per  head  over  that  of 
ast  year,  amounting  to  14  cents,  the  aggregate  value  showing  an  in- 
crease of  slightly  over  $10,000,000. 

Swine  show  an  increase  in  jiumbers  during  the  year  of  more  than 
one  and  a  auarter  million,  but  the  price  has  declined  during  the 
same  perioa  from  $5.79  to  $4.72,  and  the  total  value  has  fallen  off 
$47,888,857. 

The  following  statement,  giving  the  total  value  of  the  different 
classes  of  stock  in  1889  and  1890,  s&ikingly  shows  the  heavy  shrink- 
age ih  stock  values  which  has  taken  place  during  the  past  year: 


stock. 


Horses 

Mules 

Milch  cows 

Oxen  and  other  oatUe 

Sheep 

Swine ., 0 

Total 


1860. 


1800. 


InereaaBor 


1082, 104. 8S7 
179,444,481 
866,226,976 
607,286,612 
90,640,360 
291,307,193 


$978,616,562 
182,894,090 
858,152,188 
560.625,137 
100,660,761 
248,418,836 


-  $8,078»9fl6 

+    2,949,618 

-  13,074,248 
--36.611,«75 
+  10,019,898 

-  47,888,867 


2,507,050,058 


8,418,766,028 


-  88,884,080 


Interesting  in  connection  with  this  showing  of  the  aggregate  values 
iB  a  statement  of  the  average  price  per  head  of  each  class  of  aniniala 
at  the  same  date: 


stock. 

1880. 

1800. 

locreaae  or 
deorsase. 

Horses » ,.,.. 

71.89 
79.49 
88.94 
17.05 
8.18 
5.79 

66.84 
78.96 
22.14 
16.21 
2.87 
4.79 

—  8.05 

Mules .'."!.".!'.;!].'."!.".'."!!.";."!!.'!.. 

—  1.94 

Milch  cows 

—  1.80 

Oxen  aad  other  cattle 

—  1.84 

Sheep 

+  0.14 
—  1.07 

Swine 
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umber  cf  ctninuds.  on  farms  and  ftmoMi,  total  \)alne  of^aeh  kind,  arid 

average  price  January  f  1S90, 


Itterltoflw. 


*>» 

kk..^4... 

(..••••••■»••»•••••• 

!•  ••••  ••  •••••••••••• 

I  •••  ••  ■•  •••••••••••• 

I  •••••••  •••••••••••• 

••.....•«•••»« 

k •»k 

•i  '  |-  I 


HOf'868. 


Number. 


09,687 

62.402 

84,853 

68, 8« 

10,858 

51,876 

67^,990 

96,894 

606,9)1 

88,000 

180,808 

869,817 

154,889 

70,808 

115,689 

84,737 

184,806 

189,468 

194,860 

1,800,844 

i9r,iss 

808,206. 

1<^647 

800,677 

771,607 

477,407 

667,677 

1,133,378 

.   487,880 

894,783 

1,095,800 

788,769 

726,318 

648,086 

878,094 

186,811 

51.683 

187:835 

83,670 

896,555 

137,865 

216,495 

68,850 

189,899 

118,683 

141,570 


H»8,887 


price. 


194.80 
88.97 
79.64 
104.61 
1<)6.84 
104.01 
96.80 
108.14 
98.87 
91.46 
74.09 
W.08 
78.58 
87.91 
$.87 
78.94 
78.86 
66.95 
81.84 
8.97 
56.71 
70.75 
66.78 
79.90 
81.09 
M.88 
78.91 
74.11 
76.91 
77.98 
72.70 
59.75 
88.49 
69.71 
63.60 
45.89 
66.80 
66.87 
46.60 
69.69 
48.00 
41.53 
89.66 
64.71 
68.54 
89.85 


68.84 


Valuer 


$d.  398, 168 

4,66^079 

6,718,276 

6,678,887 

1,110,885 

6,84^,490 

64,884,410 

9,981,706 

56,978,887 

2,108,680 

9,654,144 

18,178,081 

11,847,464 

6| 180. 143 

9,588,186 

8,741,966 

9,740,488 

9,198,458 

6,461,856 

44,887,176 

10,618,675 

81.458,288 

9,688,581 

88,474,801 

68,570,408 

40,806,798 

58,677,068 

88,801,918 

88,678,849 

30,761,148 

79,686,009 

47,189,418 

46,117,480 

87,7W,194 

83,664,964 

81480, 719 

8,849,879 

7,681,817 

1,519,165 

90,667,817 

6,790,830 

8,989,M6 

1,558,854 

4,838,688 

7,587,475 

5,556,097 


978,516,668 


HvlM. 


Number. 


5,288 
9,501 

M,oei 

4,184 

86,068 

96,895 

79,809 

156,700 

18,000 

148,868 

196,486 

94,785 

818,146 

189.866 

889,846 

6,867 

186,868 

84,478 

6,095 

58,887 

109,947 

7,066 

11,418 

42,316 

980,097 

94,714 

46,798 

48,803 

8,315 

8,860 

8,000 

8,936 

16.682 

1,704 

8,450 

10,968 

4,056 

1,866 

8,880 


8,881,087 


Average 
price. 


$101.66 

114.85 

104.18 

110.48 

108.18 

88.87 

81.84 

96.69 

W.ll 

96.50 

a. 96 
.89 
85.  IR 
88.88 
09.68 
71.28 
74.91 
75.15 
87.99 
98.08 
80.07 
78.84 
86.48 
88.51 
78.96 
67.79 
75.98 
88.21 
78.21 
59.72 
67.36 
87.06 
70.00 
89.70 
58.00 
55.28 
48.65 
44.10 
86. 
79. 


78.96 


ValuOk 


ilSJir 


,814 
8,608,471 

15,lX9»fl64 
i;965,604 

19,  r^ 

16^8^009 
614,411 

8,19,400 

697  487 

4,810,109 

8,668,089 

610,681 

1,010,088 

8,341,065 

16,597,676 

7;  195;  907 

4,040,759 

8,847,496 

197,958 

159,685 

J,  487 

^,520 

1,496,401 

98,889 

186,816 

fsr 

1081 

909. 


188,864,009 


MtftaMh^^taiMilM 


lumber  of  amimaXB  cnfarrM  and  ranches^  total  value  of  eadh  kind^  and 

average  price  January  ^  1890. 


,»ma 


.iMnaAa*!^ 


t  ■  I     r  I  maUm^A 


id  Terrltoitot. 


\f 

I ..! 

iV.*.'/.'.*!!"!!!!!! 

&.•....•••■••«*<•• 

k 


Number. 

Average 

price. 

175,949 

®.oo 

103,011 

*r.68 

884,642 

83.75 

174,789 

38.50 

^*^ 

31.00 

184,897 

81.06 

1,558,878 

88.11 

183,493 

84. 4Z 
88.  Of 

938,665 

89,543 

87.60 

l^'S* 

84.36 

278,066 

19.28 

878,156 

16.04 

156,575 

81.40 

864,618 

17.24 

54,951 

16.40 

811,806 

16.80 

309  884 

15.68 

14,896,796 
8,846,104 
5,572,748 
5,678,698 
745,871 
4,198,599 

48,687,905 
6,81^,004 

96,368,940 
812,483 
3,454,881 
6.844,864 
4,365,366 
8»  860, 705 
6,113,614 
001,196 
4,996,519 
4,756,010 


Oxdb  And  other  cattle. 


Number. 

Average 
price. 

167,388 

183.76 

116,168 
169, 03 

1i.8f7 

88.68 
85.94 

98.774 

18,194 

27.85 

108,143 

27.90 

783,684 

88.18 

67,856 

88.99 

868, 8r 

23.67 

86,866 

24.78 

127,385 

18.53 

419,533 

15.66 

398,414 

10.47 

810,306 

13.15 

580,816 

11.08 

666.801 

S.88 

454,048 

8.94 

441,868 

9.84 

Value. 


18,789,094 

lm,447 

8,884,568 

9,498,668 

9,778.071 

82,064,214 

1,962,417 

90,175,387 

665,614 

8,858,906 

6.600,899 

4,170,891 

9,767  001 

6,406,805 

5,016,384 

4.060,689 

4,126,898 
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Estimated  number  of  animals  on  farms  and  ranches,  efc,— Continued. 


States  and  Territories. 


\ r 

LoulstaoA 

Texas 

Arkansas 

Tennessee 

West  Virginia 

Kentucky 

Ohio 

Michigan 

7TM^iA"<»^ 

Dlinote 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas ' 

Nebraska 

Califomia 

Oregon 

Neyada 

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

New  Mexico 

Utah 

Washington 

Wyoming 

Total 


Milch  cows. 


Number. 

Average 
price. 

177,613 

$16.82 

848,842 

14.15 

829,121 

18.62 

37?,  740 

16.98 

179,089 

21.52 

817,098 

21.69 

791,316 

24.80 

454,996 

26.24 

60^,354 

21,48 

1,072,473 

22.62 

674,588 

24.29 

492,117 

20.79 

1,881,888 

19.79 

774.122 

18.53 

750,816 

18.69 

420,069 

20.15 
27.75 

268,628 

88,780 

27.31 

18,399 

30.00 

65,563 

30.40 

16,790 

20.00 

248,619 

19.82 

81,760 

80.00 

38,015 

29.75 

20,875 

21.25 

52,910 

22.10 

83,641 

85.89 

10,404 

82.25 

15,952,883 

22.14 

Value. 


12,896,644 

11,983,280 

4,482,628 

6,414,025 

8,872,287 

6,877,747 

19,624,637 

11,937,258 

12,988,564 

24,259,889 

16,885,743 

10,231,112 

26,868,064 

14,344,481 

14,082,732 

8,464,390 

7,464,427 

2,428,216 

551,970 

1,993,115 

335,800 

4,808,319 

952,500 

982,196 

482,969 

1,169,811 

8,001,875 

885,529 


358.152,133 


Oxen  and  other  cattleu 


Number. 

Average 
price. 

296,781 

19.78 

7,167,853 

8.68 

587,212 

6.64 

484,578 

11.68 

286,588 

18.00 

628,728 

17.69 

986,601 

22.62 

547,716 

21.88 

957,843 

18.82 

1,713,966 

18.  n 

805,170 

17.10 

617,266 

16.49 

2,677.161 

16.03 

1,515,985 

15.96 

1,829,422 

16.71 

1,806,372 

17.08 

697,806 

16.80 

762,728 

17.16 

373,527 

14.58 

1,048,933 

16.77 

604,170 

15.00 

822,017 

15.79 

374,247 

16.60 

981,786 

17.24 

1,888,857 

11.25 

426,170 

14.08 

869,881 

28.51 

1,217.800 

14.98 

86,849,024 

■ 

15.81 

Value. 


S, 864,  Ml 
,  8v4,  «W 
5|078.101 
5,660,645 
5, 150.862 
9,268,546 
2S,817,61& 
11,710,8SS 
18,027,677 
82,076,681 
18,77S,4» 
10,186.617 
46,455,899 
24,221,922 
80,568,967 
82,842.646 
11,719.707 
18.079,841 
6,486,884 
17,506,646 
9,062,500 
18,980,666 
0,175,076 
16.026,998 
16,560,008 
6,909,615 
8,684,686 
18,240,047 

660,685,187 


Estimated  number  of  animals  on  farms  and  ranches ,  total  value  of  each  kind^  and 

average  price  January  y  1890. 


dtatea  and  Tenltories. 


Maine 

New  Hampshire  . . 

Vermont 

Massachusetts  — 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina — 
South  Carolina — 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas  

Tennessee 

West  Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

lUinofs 

Wisconsin ^ 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Color^p .,....,... 


Sheep. 


Number. 


542,248 

192,824 

862,112 

66,580 

20,231 

46.759 

1,548,426 

108, 170 

945,002 

22,294 

153,763 

444,663 

414.819 

102,031 

411,840 

110,351 

286,288 

240,148 

115,082 

4,752,640 

269,484 

611,118 

608,654 

805,978 

8,94.3,589 

2,240,841 

1.278,000 

688,887 

809,009 

827,875 

475,810 

1,198.200 

4.38,318 

239,400 

4,085,120 

2,929,830 

700.986 

l,7gg,891 


Average 
prioe. 


S2.04 
3.91 
2.96 
8.88 
8.56 
3.68 
3.54 
4.04 
3.36 
3.2S 
3.42 
2.59 
1.51 
1.86 
1.65 
1.99 
1.44 
1.60 
1.56 
1.52 
1.49 
1.00 
2.46 
2.73 
3.02 
8.06 
3.07 

I  8.04 
2.72 
2.44 
2.80 
2. 09 
1.99 
2.10 
2.08 
1.92 
1.89 
2.18 


Value. 


$1,596 
56] 

1,070 

190 

72 

171 

5,481 
416 

8, 170 

71 

626 

1,151 
624 
189 
640. 
220 
413 
SOO 
179 

7,289 
401 
968 

1.251 

2,1  pa 

11,927 

6.858 

8,022 

2.000 

2,202 

800 

1,380 

2,506 

870 

503 

8,409 

5,622 

1,328 

8,778 


920 
311 
114 
789 
078 
956 
428 
807 
671 
796 
023 
063 
718 
268 
178 

oa5 

618 
223 
114 
696 
090 
722 
798 
708 
884 
760 
821 
287 
446 
105 
382 
7.54 
271 
{K8 
190 
844 
882 
281 


Hogs. 


Number. 


70,048 

62,718 

77,688 

08,680 

18,796 

55,506 

686,321 

204,669 

1,198,415 

51,165 

848,070 

1,009,659 

1,291,893 

670,662 

1,627,006 

&58,021 

1,580,001 

1,448,818 

706,947 

.2,821,246 

1,663,275 

2,242,215 

486,226 

2,256,102 

2,611,014 

978,755 

8,845,808 

5,433,260 

1,087,908 

587,686 

6,805,000 

5,096,000 

2,784,105 

2,809,779 

647,000 

270.164 

19,282 

29,506 


Average 
price. 


$6.41 
9.19 
8.60 
9.61 
9.00 
9.16 
7.87 
6.15 
7.22 
6.80 
5.40 
8.60 
8.88 
8.96 
8.81 
8.48 
8.08 
8.71 
8.00 
8.48 
8.46 
8.64 
4.10 
4.10 
5.22 
5.80 
6.42 
5.68 
5.66 
5.40 
6.94 
8.64 
6.58 
5.62 
4.01 
4.27 
5.30 
6.18 


Value. 


S664.918 
484,890 


668,097 

124,163 

500,606 

4.967,014 

1,668,978 

8,610,645 

806,flf78 

1,868,646 

8,683,764 

4,867,760 

8,646,186 

5.870,540 

807,414 

4.648.568 

8,010,668 

8,180.848 

6,078,888 

4,091,687 

7,088,060 

1,008,180 

9,444,860 

18,610.047 

5,167,400 

15,485,106 

80,517.470 

6,141,806 

8,647,666 

84,461.700 

18,660,884 

15,866,810 

18.066.070 

8.176,476 

1,168,069 

101,861 

180,7^ 


BEPOKT   OP  THE   STATISTICIAN^. 


237 


Egfimated  number  of  animaU  on  farm  and  ranches,  eto.— Gontiiiaed. 


BUtee  and  l^rrttoiies. 


AriaoDA 

Dakota 

Ida&o 

Montana . .  .> 
New  Mexico 

Utah 

Washington. 
Wyoming . . . 

Total.... 


Sheep. 


Number. 


608,404 

866,889 

487,857 

1,089,845 

8,002,736 

2,065,900 

678,060 

1,017,878 


44,896.072 


Average 
price. 


$1.65 
2.64 
2.20 
2.25 
1.25 
2.06 
2.80 
8.21 


8.27 


Value. 


11,152,867 
7tB,108 
1.072,185 
4,467,799 
3.872,106 
4.281,017 
1.545.346 
2,249,021 


100,660,761 


Hogs. 


Number. 


80,140 

476,560 

31,000 

89,854 

82,508 

47,641 

143,411 

6,200 


61,608,780 


A^rage 
price. 


$4.50 
5.01 
5.00 
6.60 
5.00 
6.86 
5.48 
6.62 


4.78 


Value. 


g,680 
.518 
155.000 
108,086 
118.010 
886.810 
785,892 
34,424 


943,416,886 


DISTRIBUTION  OF  CATTLE,  SHEEP,  AND  SWINk 

The  following  table  indicates  the  surprising  increase,  in  fifteen 
years,  of  the  movement  of  cattle  in  Western  cities— Chicago,  St. 
Louis,  Kansas  City,  and  Omaha.'  In  1875  the  receipts  amounted  to 
1,431,339:  in  1889,  to  6,219,164,  an  increment  of  266  per  cent.  Tak- 
ing out  tne  numbers  retained  for  consumption,  the  shipments  were 
1,039,497  in  1885,  and  2,630,281  in  1889,  an  increase  of  143  per  cent. 
While  the  shipments  of  Chicago  were  nearly  doubled,  the  consump- 
tion, so  far  as  represented  by  the  difference  between  commercial 
receipts  and  shipments,  increased  from  224,309  to  1,763,310,  an  enor- 
mous aavance,  paused  by  the  cutting  and  packing  and  canning  of 
beef,  as  weU  as  by  the  siipply  of  the  immediate  vrants  of  a  rapidly 
increasing  population.  The  progress  of  Kansas  City  in  the  cattle 
movement  has  been  more  rapid  than  that  of  Chicago;  and  Omaha,  a 
new  shipping  point,  is  rising  rapidly  into  prominence.  The  Mis- 
souri River  cattle-yards  promise  to  rank  above  Chicago,  and  to, 
become  the  centers  of  cattle  distribution  for  the  country  between 
Missouri  and  the  Sierra  Nevadas. 

« 

EeoeipU  and  shipments  of  Western  markets,  ^  i 

CATTLE. 


Yean. 

Chicago. 

St.  Look. 

XaoaaaClty. 

Omaha. 

Receipfea. 

ShlpmentB. 

Beoeli»tB. 

Shipments. 

Beoeipts. 

ShlpmentB. 

Reoeipta. 

Shipmenta. 

1875 

080,843 
1,006,745 
1,088,151 
1,063,068 
1,815.788 
1,882,477 
1,406,550 
1,583.580 
1,878,044 
1,817,687 
1,0>J5.518 
1,063,000 
2;882,008 
8,611,543 
8,088,881 

606,584 
TD7,784 
708,408 
600,108 
736,008 
886,614 
068,718 
021,009 
066,758 
791.884 
744.093 
7(M,675 
701,483 
968,885 
1,850,971 

835,748 
840,043 
411,060 
406,886 
480  654 
424, 7«0 
503,863 
448.160 
405,000 
460,717 
886,380 
877.550 
464,888 

546.  srs 

606,100 

816,701 
880,480 
851,566 
861,783 
228,255 
288,870 
298,008 
188,486 
240.583 
815,433 
288,240 
218,958 
277,410 
336,206 
897,879 

174,754 
183,878 
215,768 
175,844 
211  415 
844,709 
885,863 
488,071 
460,780 
583,586 
506,687 
400.971 
660,824 
1,056,066 
1,220,348 

186,868 
120.340 
126,870 
131,761 
155.831 
104, 4»1 
283,060 
350,018 
387,506 
443,001 
408,881 
870,350 
488,878 
688,688 
744,510 

1878 

1877 

1878 

1870 

1880 

1881 

1888 

188S 

•     •••■••••• 

1884 

1885 

1886 

IRm  .  •      •  •  . 

1888 

1880 

'  114,168' 
144,457 
836,783 
840,460 
46r,840 

88,833 

78,180 

161,410 

806,064 

287,081 

The  increase  between  1876  and  1888  has  not  been  very  heavy  in 
Easter^  cities.  The  revolution  in  the  meat  trade,  caused  by  the 
introduction  of  fresh  meat  brought  in  refrigerator  cars  from  the 
West,  has  prevented  the  development  of  the  marketing  of  cattle  on 
foot     Numbers  have  decreased  18,256  in  Philadelpma,  20,869  in 


nh 
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BostoB,  and  increased  onlv  57,434  in  Baltimoi^,  and  68,636  in  ^ew 
Tork;  in  all  thoge  citieg  tne  increase  is  only  9  per  cent 


in 
sbil 


^■^^■'— ^"^WTP  III  —  !■■■■■ 


1875. 
1870. 
1877. 

tm. 

1870. 
1880. 
1881. 

vm. 

1888. 

1884. 
1886. 
1886. 
1887. 
1888. 
1880, 


New  York. 


457,097 
497, 7» 
607,888 
643,587 
675,190 
879,987 

692,510 
688,843 
074,688 
612,976 
662,447 
513,470 
409.018 
615.598 
638.937 


Boston. 


146,286 
180,080 

188,  a£ 
188,566 
860,079 

aoioss 

180,900 
181.182 
139,292 
112,996 
113,316 
90«684 
124,410 
167,849 


Philadel- 
phia. 


Baltimoie.1  Tc*«^ 


152,880 
190,560 
203,470 
188,600 
216,780 
218.606 
2%,  521 
163,300 
236.060 
154,269 
194,844 
176,025 
188.297 
134,574 


118.8^ 
no.  886 
112.800 
117,f» 

150,  aao 

188,960 

122,174 

92,614 

94,340^ 

106,003 

90,870 

98,357 

85,166 

170.118 

208.479 


Ii8i6»  ^jst 
1.015,  ^ 

l,l«.  1 
1,01U 
MO. 


7%, 
W4, 


A^gratifyin^g  iiicreasd  in  the  volume  of  the  movement  of  sheep 
fifteen  years  is  apparent.    It  illustrates  the  growing  abundance 
the  meat  supphr,  i^nd  indicates  a  wholesome  change  in  the  pubL 
taste  in  favor  of  mutton.    This  change  is  real  as  a  practical  fact,  b 
it  comes  from  improvement  of  mutton  more  than  from  any  k 
change  in,  the  popular  taste.    High  quality  will  speedily  convert  t 
most  perveyse  mutton-haters,  and  make  the  Americans,  like  the  E 
glish,  mutton-consumers  rather  than  the  beef -eaters  they  are  po 
ularly  suppiosed  to  be.    The  comparison  of  receipts  and  shipmem^ 
of  these  primal  Western  markets  is  as  f oUowq  ; 


1876 

1689 


^f^nr—T'^ 


Increase. 


Beeelpta. 


689.904 
8,780,760 


2,160,886 


This  is  an  increase  of  377  per  cent,  in  receipts^  and  of  316  per  ce 
in  shipments.  It  would  be  mteresting  to  know  how  much  tne  av 
age  weight  of  carcass  has  been  increased  in  the  same  period, 

Beoeiph  and  ahipmenis  of  Western  markU^, 

SHEEP. 


Tears. 

Ghioaco. 

Beceipta. 

Shipmenta 

1876 

1876 

418,048 

864,096 

810,840 

810,420 

326,110 

885,810 

408,684 

688.887 

740,917 

874.463 

1,008,508 

1,008,790 

1,360,862 

1,615,014 

1.888.460 

948,604 
105,996 

1877 

1878 

156,854 
166,727 
169,266 

1878 

1880 

166,610 

1881 

253,988 

1888 

814.200 

1888 

18d4 

801,  (^ 
900,359 

1885 

960,277 

1886 

066,912 

1887 

445,094 

1888 

601,241 

1880 

711,815 

Stliouis. 


Reoeip(9. 


196,670 
157,881 
900,508 
188,096 
189,648 
906,969 
884,428 
448.120 
898,612 
880,889 
862,888 
328,985 
417,425 
4%,  669 
368,496 


ShJpmenta. 


87,784 

67,886 

87,560 

74,438 

88,088 

93,528 

170,396 

945,071 

217,870 

948,546 

883,391 

902,728 

287,018 

316,676 

2I»6«876 


KanaasCIt?. 


Beoeipts. 


Shlpmenta. 


95,897 

66,045 

49,190 

88,700 

81,684 

60.611 

79.994 

80,794 

110,666 

887,964 

291,801 

172,669 

209,956 

851,060 

870,778 


17,749 

22,460 

28,399 

80.483 

47,782 

86,286 

61,078 

62.669 

61,979 

105,973 

115,755 

88,234 

108,196 

109,082 

174,861 


18,966 

4^,195 

76,014 

158.508 

168«50S 


An  increase  of  about  50  per  cent,  has  been  made  in  the  East^^^ 
receipts  of  sheep,  which  is  much  greater  than  the  increase  of  V^£^' 
lation^  showing  a  larger  consumption  of  mutton  than  formerly.    "T-o^ 
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increase  in  fourteen  years  has  been  53  per  cent,  in  New  York,  45  in 
Boston,  21  in  Philadelphia,  and  129  in  Hidtimore. 

The  shipments  are  seen  to  be  in  relatively  large  proportions  to 
receipts. 

of  Efutem  tiHe$. 


ion 

1876 
1877 
1878 
1879 

1 

1888 

1888 

1884 

1885 

1886 

1887 

1888 

1889 


Vtiw  York. 


1,288,968 
1,211,066 
1,184,687 
1,349,628 
1,607,789 
1,656,965 
1,788.626 
2.066,002 
2,086,018 
2,041,774 
1,840,277 
1,997,751 
2,025.116 
1,682,763 
1,805,805 


878,870 
848,510 
846,647 
878,787 
479,807 
476,785 
606, 8» 
626,608 
648,790 
628,991 
639,847 
5dl,089 
601,476 
688,400 
640,460 


Fbiladel- 
phiA. 


401,500 
548,860 
646,870 
600.400 
619,450 
623,494 
645,792 
614,000 
880,417 
683,546 
616,578 
588,679 
588,279 
594,618 


lUltlmorD. 


191,485 
888,987 
96,786 
880,185 
848,680 
948,047 
806,496 
802,241 
198,060 
216,286 
178,712 
219,645 
227.456 
488,910 
481,951 


TotaL 


8,989,888 
8,881.718 
8,178,990 
8,698,944 
8,840,986 
8,000,981 
8,196,742 
8,009,851 
3,063,265 
3,570,697 
3,284.409 
8,126,064 
8,488,827 
3,464,775 


The  numbers  of  swine  received  in  four  Western  markets  was 
4,604,029  in  1875,  and  10,389,971  in  1888,  being  an  increase  of  126  per 
oent.  Chicago  and  Kansas  City  take  the  lead,  and  the  rate  of  ad- 
vance is  ereatest  in  the  latter  city.  Shipments  have  not  increased 
veiy  rajpioly. 

Receipts  at  Eastern  cities  have  increased  69  per  cent. 


HOGB. 


Beeeipts  ai^d  shipments  of  Western  markets. 


Cbloago. 

St.  LoniB. 

Kansas  City. 

Omaha. 

ReoelptB. 

Shlpmonts. 

Receipts. 

Shipments. 

Receipts. 

Shipments. 

Raodpts. 

Shipments. 

1875 

8,918,110 
4,100,006 
4,085,970 
6,389,664 
6,448,800 
7,060.865 
6,474.844 
5,817,604 
5,640.686 
5,351,967 
6.987,585 
6,718,761 
5,470,968 
4.981,712 
6,988,086 

1,688,648 
1,181,685 
951,881 
1,266,906 
1,692,861 
1,894,990 
1,289,679 
1,747,722 
1,319,392 
1,392,615 
1,797,446 
2,090,784 
1,812,001 
1,751,829 
1,786,660 

688.560 

877,160 

896,819 

1,451,684 

1.768.794 

1.840,684 

1,672,153 

846,288 

1,151,785 

1,474,475 

1,455,585 

1,264,471 

1,062,840 

989,280 

1,180,900 

126,789 
838,876 
814,287 
588,687 
666,099 
770,769 
889,909 
864.584 
609,388 
678.874 
789,487 
580,362 
824,745 
894,860 
480.810 

68,850 

158,777 

192,645 

487,777 

088,908 

676, 47^ 

1,014,304 

963,086 

1,379,401 

1,728,686 

2,368,718 

2,264,484 

2,423,262 

2,006,964 

8,073,910 

15,790 

26,964 

16,973 

91,671 

206,851 

158,920 

195,624 

191,325 

813,879 

590,133 

801,168 

688,005 

5aM,482 

413,937 

831,434 

1876 

1877 

i8ro 

1879 

1880 

1881 

vm 

^tfn 

1884 

1866 

1886 

1887 

1888 

1889 

180,807 

890,487 

1,011,706 

1,883,000 

1,206,606 

^'  *"7i,'9i9 
187,360 
140,796 
888,228 
170,916 

Beoeipts  of  Eastern  cities. 


W75 
1870 
107 
1878 
1079 
1680 

ss 

1888 
1884 
1886 
1886 
1887 


New  York. 


1,888,517 
1,222,667 
1,868,596 
1,794,589 
1,725,587 
1,719,187 
1,533,586 
1,360.848 
1,586,343 
1,607,430 
1,919,063 
1,980,666 
1,791,531 
1,549,837 
1,761,623 


Boston. 


381,969 
361,817 
880,804 
510,482 
682,615 
691.880 
708,900 
816,535 
771,757 
785,261 
790,832 
930,787 
1,009,092 
1,063  8S7 
1,143,814 


Fhlladel- 
phia. 


948,800 
880,900 
948,400 
282.000 
841,400 
846,960 
887,876 
186,800 
383,312 
311,404 
826,456 
833,849 
829,061 
344,719 


Baltimore. 


279,681 
889,064 
828,045 
860,514 
886,694 
886.867 
838.051 
268,811 
271,148 
282,664 
265,381 
823,643 
004,619 
618,989 
708,966 


TotaL 


2,948,437 
2,132,938 
2,164,540 
2,847,545 
8.006,126 
3,094,803 
8,948,868 
2,688,994 
3,012,460 
8,076,750 
8,801,288 
8,068,935 
3,G66,4i8 
8,572,342 
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FORBIGN  AGRICnLTlTRAL  EXCHANGEa 


There  are  presented  here  in  detail  from  the  records  of  the  exports 
and  imports  of  [the  Treasury  Department  the  values  of  surplus  prod- 
ucts sent  to  foreign  countries,  and  of  the  agricultural  producte  im- 
ported from  other  countries.  It  should  be  remembered  that  the  prices 
of  exports  are  not  those  which  are  received  by  farmers,  but  the  values 
at  the  sea-port  from  which  they  are  shipped,  whieh  are  in  some  cases 
more  than  double  the  farm  prices.  The  values  of  imports  are  ^ven 
at  foreign  ports,  and  are  increased  by  transjKDrtation,  commissions, 
and  eJtcnanges. 

Imports  of  agriculturdl  products,  1888  and  1889. 

IMPORTS. 


Artides. 


Sugar  and  molasses: 

Sugar 

Mohsaes 

I      Sugar  drainings . 


Total  sugar  and  molasses. 

Tea,  coffee,  and  cocoa: 

Tea. 

Coffee    

Oocoa 

Uoenumerated  items , 


Total  tea,  coffee,  and  cocoa . 


Antmals  and  their  products,  except  wool: 

Cattle 

Horses 

Sheep 

All  other  and  fowls 

BrisUes 

Butter 

Cheese 

Eggs 

Glue 

Grease 

Hair 

Hides 

Hide  cuttings,  etc 

Hoofs,  horns,  etc 

'   Heats- 
Preserved 

All  other 

MUk,  preserved  or  canned 

Oil,  animal 

Sausage  skins 

Unenumerated  items 


Total  animals  and  their  products/ezcept  wool. 
Fibers: 

Wools 

Silk,  unmanufactured 

Vegetable— 

Cotton 

Flax 

Hemp  and  all  substitutes 

Jute 

Sisal  grass  and  other  vegetable  substances. . . . . . 

Fibers  not  elsewhere  specified 


Total  fibers 


MisceOaneons : 
Breadstuffs— 
Barley  . . . 

Com 

Oat*^  ... 
Oatmeal . 
Rye 


Kye... 
meat 


1868. 


^4,045,206 

6,401,005 

7,518 


79,748,814 


18,860,885 

60,607,680 

2,251,778 

812,801 


76,482,880 


eZ5,908 

6,406,863 

1,866,820 

858,204 

1,215,825 

26,429 

1,214,996 

2,812,478 

496,602 

164,439 

2,808,486 

28,980,839 

347,721 

806,120 

817,235 
164,019 
876,062 
8,744 
820,716 
141,866 


41,646,401 


15,887,217 
19,9ei,6d» 

744,800 
1,802.089 
6,984,887 
8,877,860 
6,480,894 

818, 188 


64,427,021 


8,076,082 

20,607 

28,666 

87,616 

20 

466,886 


1889. 


$88,643,071 

4,758,807 

4,096 


98^801,804 


12,654,640 
74,794,882 
2,142,061 
837,730. 


89,860,823 


708,460 

4,868,862 

i.ag.ooo 

1,284.724 
24,677 

1,185,184 

2,416,076 
464,400 
212, 196 

2,685,941 

25,127,760 

282,351 

803,576 

829,411 
199,784 
85,486 
8, 1177 
877,750 
268,878 


42,263,014 


17,974,515 
19,888,820 

1,104,506 
a,  070, 720 
9,483,774 
2,868,664 
6,110,806 
488,212 


60,468,086 


7,728,888 

1,216 

10,178 

66,002 

24 

110,017 
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Imports  of  agrieuttural  products^  1888  and  1889— CJontiiiued. 

IMPORTS. 


Aitldea. 


laneous^Continued. 
eadstuff 8— Continued. 

Wheat  flour 

BreadstufllB  and  farinaceous  substances  not  elsewhere  specified 

Icory , 

lits  and  nuts 

7 

^ !!*.!!!*/.'.!!...'. '. !*.!!!.'!.  ..... 

>nr,  Tefcetable 

It,  barley 

s/regetable: 
Fixed  or  expressed— 

OUve 

Other 

Volatile  or  essential 

torn 

nts,  trees,  and  shrubs 

le  and  rice  meal 

id 

oes: 

Ground 

Unground>- 

Nutmegs 

Pepper^ 

All  other 

>acoo,  leaf ^ 

[liUa  beans 

Setables: 

Beans  and  peas 

Potatoes 

Pickles  and  sauces 

All  other— 

In  their  natural  state  or  in  salt  or  brine 

Prepared  or  preserved 

nes: 

Champagne  and  other  sparkling 

Stm  wines- 

Tn  casks .' 

In  bottles 

Unenimierated  items 

?otal  miacellaneoufl 

KBCAPITUUITION. 

and  molasses , 

)lfee,  and  cocoa 

te  and  theh:  products,  except  wool 

,  animal  and  vegetable 

aneoua  

Total  bnports  of  agricultural  products 


1888. 


$13,857 
1,088,861 

216,064 
20, 502,283 

970,624 
1,017,496 
8,281,666 

166,683 

104,686 


017,178 
1,297,203 
1,191,871 
1,789,600 

291,864 
8,012,901 
8,883,421 

187,077 

608,566 

1,823,239 

914,773 

10,870,841 

d42,201 

8,190,137 

8,698,021 

416,058 

715,068 
800,245 

3,646,475 

2,287,002 

1,402,601 

119,860 


76,026,093 


1889. 


79,748,814 
70,432,889 
41,016,401 
54,427.021 
70.026,693 


828,276,818 


15.798 

1,055,065 

216,578 

18,746.417 

1,062,885 

1,165,472 

8,084,105 

96,674 

111,881 


696,005 
1,106,854 
1,188,005 
1,454,097 

326,831 
3.409,487 
6,097,81^) 

173,668 

514,888 

1,578,421 

800,889 

10,688,290 

699,908 

786,843 
821,106 
849,488 

428,124 
869,804 

4,254,418 

2,126,548 

1,325,811 

128.187 


71,254,894 


93,801,694 
89,659,828 
42,268,014 
59,453,930 
71,254,894 


360,183,060 


Exports  of  the  products  of  domestic  agriculture,  1888  and  1889. 

EXPORTS. 


AjWcTf>ff. 


ls.llTing: 

;tie number. 


8» 


.do. 
.do. 


les. do.... 

jep do.... 

other  and  fowls 

Imattor: 

les,  hoofs,  horns  and  horn  tips. 

trii)s,and  waste 

dngs  for  sausages 

$8 dozen . . 

e pounds.. 

ttse,  grease  scraps,  and  all  soap 
»ck 


\r  and  manufacture  of 

lee  and  aldna  other  than  fun 
av 


1688. 


Quantities. 


140,206 

23,755 

2,263 

2,971 

143,617 


419,701 
356,899 


Value. 


$ll,57r,C?76 
193,017 
412,774 
878,765 
280,490 
48,466 


193,176 

766,166 

66,724 

46,778 

924,777 

811,279 

673,322 

7,W9 


1889. 


Quantities. 


805,786 

45,128 

3,746 

2.960 

128,858 


548,760 
684.80B 


Value. 


116,616,917 
i»6,764 
592,469 
856,833 
866,181 
86,141 


848,480 

610,114 
75,938 
78,883 

027,876 

888,731 

000,796 

96,888 
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XXPOBTB. 


Articles. 


1888. 


Qiumtitli 


Value. 


1880. 


Qoantltiei.  I    Vain 


Animal  matter— Continued. 
Oils: 

Lard gallons.. 

Other  animal..    do — 

Fxoyisions,   comprising    meat    and 
dairy  products: 
Meat  producta— 
Beef  prodoctB— 

Be^,  canned pounds . . 

Beef,  firesh do. . . 

Beef, salted  or  piclded.  .do 

Beef,  other  cum do — 

Tallow do — 

Mutton do — 

Oleomargarine- 
Imitation  butter do — 

<  Hie  oil....  do — 

Pork  xNToducts— 

Bacon do — 

Hams do  — 

Pork^fresh do — 

Pork, salted  or  cured. .  .do — 

Lard do — 

Poultry  and  game 

All  other  meat  products 

Dairy  products- 
Butter pounds. . 

Cheese do 

Milk 

Wax,  bees pounds. . 

WoolfFaw do — 

Total  value  of  animals  and  animal 
matter 


960,616 
617,787 


40,4fi6,87B 

48,960,960 

8S,151 

90,488,068 

aM,788 

1,799,887 
80,146,506 

831,806,708 

44,188,980 

63,187 

58,886,966 

297,740,007 


10,455,661 

88,006,458 


78,070 
»,164 


600,614 
414, 6n 


|8,88O,0f77 

8,981,881 

8,608,479 

8,579 

4,858,653 

18,641 

818.684 
8»  830, 123 

ar,  187, 176 

4,483 

4,868,601 

88,761,105 

85,496 

015,847 

1,884,906 

8,786,804 

894,806 

90,664 

6,878 


861.806 
668^080 


51,086,864 

187, 866,  an 

56,006,860 
1M,0» 

77,844,666 
806.880 

8.108,047 
88,108,534 

867,677,800 

48,847,847 

88,794 

04,110,846 

818,848,060 


15,604.999 
84,090,888 


00,917 
141,670 


■■> 


109.8816,048 


Bread  and  breadstufPs: 

Barlev bushels. 

Bread  and  biscuits ^ . .  .poimds. 

Com bu^els. 

Com  meal barrels. 

Oats buidieis. 

Oatmeal pounds. 

Bye bushels. 

Rye  flour barrels. 

wheat bushels. 

Wheat  flour barrels. 

All  other  breadstuflS  and  prepara- 
tions of,  used  as  food 


660.884 

13,948,706 

84,878,417 

870,618 

888,664 

4,829.293 

78,788 

2,674 

65.789,96! 

11,968,674 


817,889 

658,589 

18,855.960 

765,096 

148,884 

130,488 

50.706 

10,066 

66,841,468 

54,777,710 

741,160 


1.440.  on 

14,404,880 


318,186 

684,896 

10,810.418 


3.669 

46,414.189 

9,874,800 


Total  value  of  bread  and  bread- 
stuflTs 


127,191,687 


Cotton  and  cotton-seed  oil: 
Cotton- 
Sea  Island pounds. 

Other  unmanufactured do 

Cotton-seed  oil gallons. 


7,063,786 

8,857,067,061 

4,468,597 


1.672,888 

281,843.688 

1.925.789 


6.419,669 

2,878,897,100 

2,600,700 


Total  value  of  cotton 
seed  oil 


and  cotton- 


284,942.499 


MiseeBaneous: 

Broom  com 

lYuits  and  nuts- 
Apples,  dried  pounds. 

Apples,  green  or  ripe barrels. 

Fruits,  preserved— 

Canned  

Other' 

All  other,  green,  ripe,  or  dried 

Nuts 

Hay tons. 

Hops 1 pounds. 

Oil-cake  and  oil-cake  meal     ...do... 

Oils- 
Linseed gallons. 

Other  vegetable 

Bice ix>unds. 

Seeds— 

Clover do. . . 

Cotton do. . . 

ft 


11,808,161 
489,670 


18,198 

6.793,818 

568,744,200 

92.134 

898,'685 


18,367,800 
6.818^656 


160,651 

612.682 
1,878,801 

884,666 

58,680 

887.648 

27.784 

828,819 

1,208,060 

6,423,990 

58,040 
66,890 
88,234 

1,000,695 
84,196 


22,102,670 
942,406 


21, 

£8,689,868 

588,817,880 

78,451 


4a0,706 

84.858,187 
11.878,866 


*t 


4.) 


4 

87 


18f 


» 


41 


181 


831 


23! 


BBPOBT  OF  XHS  ffSAtjemOlAS. 


248 


Exports  of  theprodiLcts  of  domestic  agriculture,  1888  and  1889 — Gontinaed. 


Artloles. 


KSnelUtnooiuHOontteued. 
Seeda— OootiQued. 

FbuEseed  or  UnsMd bnalielfl. 

Timothy pounds. 

Allothar 

Tobacco^ 

Leaf potuidD. 

Steios  and  triipBiiiigs do... 

Yosetables- 

Onions bttsliels. 

Peas  and  bean* do... 

Potatoes do. . . 

Vagetablea,  canned 

All  otiier,  including  pipttea. 

Wine— 

In  bottles «. doaan. 

Not  in  bottles gaUons. 

All  other  agricultufal  produeta 


Total  value  of  xniscellaneous  prod- 
ttcCa 


RWUFTTUt^TIOir. 

Total  value  of  animals  and  aninml  matter. 

Total  value  of  bread  and  breadstuifft 

Total  value  of  ootton  and  cotton^seed  ofl  . 
Total  value  of  miscellaneous  products. . . . 


Total  agricultural  exports 

Total  exports  

Fw  cent,  of  agricultural  matter 


E3a>ORTB. 


•»«^WF~~^»— "■'^■■^■^" 


1888. 


Quantitisp. 


M9,11»,Q81 
18»48r,140 

858,170 
408,880 


7,t8S 
801^888 


YaluB. 


|41,1» 

117,877 
ass,  988 

ft,  60*7, 778 
488,808 

84.181 
488,781 

806,198 
885,587 
140,884 


n, 

801,585 
868,770 


..-  T.Tj 


aj,MS,805 


108,888,848 

187,181,887 

aM,  948, 489 

88,  MS,  896 


486,966,0S9 


1889. 


Qmstttiea. 


10, 800!,  878 J 


811,081,861 
18,888,1181 

99,074 
884|468 
471,065 


r,8ti 

878,860 


ss 


H^^WP^^^^M^^ 


Value. 


$451,728 
198,814 

18,548,991 
854^077 

88,780 
680,574 
318,884 
811,864 
198,180 

88,000 
886,488 
888,899 


40,810,768 


186,686, 1{ 
188,8r8,r 
839,078,  b«i 
40,810,768 


NB9,747,396 
780,888J09 

te.5 


In  this  oompllation  of  domestic  agricultural  export*  samr  and  molaasea  are  not  included,  because 
they  are  mainly  re-*^xports  of  foreign  production.  The  tonUs  differ  from  those  given  by  the  Bureau 
of  Statistics  of  the  Treasury  Department,  the^  baving  inchided  sugar  and  molBBWO,  **  ginauig  and  roots, 
herbs  and  barks  not  otherwise  specified,*^  ana  *'  glucose  or  grape  sugar.'' 


The  agricultural  exports  of  the  United  States  during  the  past  year 
amounted  to  about  $530,000,000  at  the  searports,  or  about  $400,000,000 
on  the  farms.  The  agricultural  imports  amounted  to  over  $356,000,000 
at  ports  of  shipment,  and  fully  $400,000,000  with  freights  and  com- 
missions added,  without  further  allowance  for  undervaluation.  Thus 
it  takes  most  of  our  agricultural  exports  to  pay  for  agricultural  im- 
ports. These  imporiis  are  largely  food  and  fibers.  The  heavier  items 
for  1888-'89  were  as  follows: 

Su^  and  molasses $98, 301 ,  894 

Animals  and  their  products,  except  wool 42, 263, 014 

Fibers,  animal  and  yegetable •. 59, 458, 986 

Fruits  and  nuts 18,746,417 

Barley  and  other  cereals. 8, 971, 782 

Tobacco,  leaf, 10,868,226 

Winee ;..  7,706,772 

Total 241,811,981 

Most  of  this  importation  should  be  produced  here,  and  many 
minor  products  not  named;  in  fact,  there  is  little  on  the  list,  except 
tea  and  coif ee,  that  should  be  imported.  There  are  many  plants 
yielding  f ruit^s,  dyes,  medicines,  and  other  products  useful  in  the  arts 
or  for  food  that  could  be  profitably  ctowu,  after  suitable  experiments, 
for  the  supply  of  a  demand  alreaay  existing  or  to  be  created,  and 
utilizing  rural  labor  and  increasing  the  wealth  of  the  country. 
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WOOL  PRODUCTION  IN  THIS  UNITED  STATEa 

Sheep  husbandry  has  been  a  great  benefaction  to  rural  industry. 
Its  development  itas  been  remarkable  since  I869.  Wool  manufact- 
ure at  that  date  was  in  its  infancy.  Only  certain  lines  of  its  manu- 
facture were  then  in  existence.  Some  of  its  most  prosperous 
branches  have  had  their  birth  and  CTOwth  since.  The  first  manu- 
factures were  those  of  the  household,  domestic  manufacture,  with 
very  little  aid  from  machinery,  which  were  general  and  extensive  up 
to  1810,  when  the  total  value  was  estimated  at  $26,608,788.  After 
the  war  of  1812,  and  the  embargo  on  importation  was  removed, 
goods  came  in  under  low  duties,  flooding  the  market  and  destroying 
tne  manufacture,  which  amounted  to  only  $4,413,068  in  1820.  The 
factory  system,  a^  it  was  gradually  perfected  in  other  countries, 
cheapened  the  cost  of  goods,  rendering  the  coirtinuance  of  domestic 
production  impracticable.  The  duties  were  increased  in  1824  and 
1825  to  26,  30,  and  33i  per  cent.,  to  40,  46,  and  60  by  several  acts  from 
1828  to  1830,  and  to  60  per  cent,  bv  the  acts  of  1832,  The  residt 
was  an  increase  in  production,  which  advanced  with  the  growth  of 
the  country  and  the  development  of  processes  and  machinery,  very 
slowly  at  nrst,  and  with  many  checks  from  adverse  tariff  legislation. 
The  war,  and  inflation  of  currency  which  it  caused,  operated  as  the 
highest  protection  ever  Icnown,  and  afterwards,  when  a  disastrous 
reductipn  of  values  of  wool  and  woolens  resulted  from  previous  ab- 
normal production  and  distribution  throughout  the  world,  the  tariff 
of  1867  was  enacted,  which  stayed  but  did  not  entirely  obviate  the 
destructive  effects  of  low  prices  upon  sheep  husbanai*y,  as  flocks 
were  reduced  by  millions  during  two  or  three  years.  As  prices  ad- 
vanced after  several  years  of  glutted  markets,  sheep  began  to  in- 
crease again,  new  branches  of  manufacture  were  introduced,  and  a 
grand  development  of  wool  growing  and  wool  manufacturing  has 
crowned  the  work  of  a  quarter  of  a  century,  during  which  time  the 
advance  has  been  about  three  times  the  volume  of  all  the  preceding 
development. 

HOME  PRODUCTION  OF  WOOL. 

The  following  table  gives  the  estimated  numbers  of  sheep  and 
pounds  of  wool  since  1870  : 


Years. 


1871 

1872 

1878 

1874 

1875 

1876 

1877 ". 

18^ 

1879 

1880 v- 

1881 

1883 

1888 

1884 , 

1885 

1886 

1887 

1888 

1880 


Number. 

81,861,000 

81,079,800 

88,003,400 

88.988,900 

88,788,600 

85,986,800 

85.804,900 

86,740,600 

88,128,800 

40,766,900 

48,560,899 

45,010,294 

49,237,291 

50,626,620 

60,860.948 

48,822,881 

44,759,814 

43,644,756 

42,599,079 


Vaiue. 

174,085,887 

88.771.197 

97,922,850 

88,600,660 

98,820,662 

96,666,818 

'  80,802,688 

80,608,068 

79,028,984 

90,280,687 

104,070,861 

106,605.954 

124,866,885 

119,902,706 

107,060,660 

09,448,867 

89,872,889 

89,279,926 

90,640,869 


WooL 


Pounds. 
160,000,000 
150,000,000 
158,000,000 
170,000,000 
181,000.000 
102,000,000 
900,000,000 
208,280,000 
211,000,000 
282,600,000 
940,000,000 
272,000,000 
290,000,000 
800,000,000 
806,000,000 
808,000.000 
286,000,000 
260,000,000 
966,000,000 


/ 
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8  increase  in  numbers  of  she^  from  1871  to  1884  was  about  60 
ent.  and  that  of  wool  was  88  per  cent.  Improvement  by  breed- 
las  doubled  the  weight  of  fleece  per  sheep  and  improved  its 
.ty.  The  improvement  of  the  preceding  twenty-five  years  was 
small  in  comDarison.  The  above  estimates  include  not  only 
jpring  and  fall  fleece  wool,  but  also  that  of  sheep  slaughtered 
vtAriTa,  Thus  the  amount  of  wool  is  always  greater  than  the 
al  average  weight  of  fleece  applied  to  the  numbers  of  sheep  re- 
ad in  the  enumeration, 

WOOL  IMPORTS. 

le  imports  of  wool  from  the  enactment  of  the  tariff  to  1883,  in- 
ve,  seventeen  years,  were  scarcely  5  per  cent,  more  for  the  last 
of  that  period  than  for  the  first,  while  the  population  had  in- 
3ed  more  than  25  per  cent.  There  was  an  actual  relative  decline, 
idered  in  relation  to  numbers  of  people  to  be  supplied.  The 
rious  effect  of  the  reduction  of  1883,  small  as  it  appeared  to  be, 
en  in  the  reduction  of  eight  million  sheep  in  six  years,  and  the 
depression  of  sheep  husbandry  that  has  occurred  since  that  which 
»nff  of  1867  was  designed  to  cure,  and  which  in  two  years  turned 
tide  of  discouragement  which  was  then  so  severe  and  so  general 
nghout  the  world. 

3  our  flocks  declined  wool  importation  advanced,  and  the  flow  of 
to  the  purses  of  our  farmers  was  diverted  to  the  pockets  of 
gn  growers  in  Australasia,  South  America,  and  Asia.  For  these 
ears  the  importation  has  averaged  100,000,000  pounds  per  annum, 
St  double  tne  average  of  the  preceding. seventeen  years. 

SO-CALLED  CARPET  WOOLS. 

L  examination  of  the  table  which  follows,  given  on  authority  of 
fficial  publications  of  the  Bureau  of  Statistics  of  the  Treasury 
tTtment,  will  show  that  about  seven-tenths  of  the  entire  impor- 
ci  of  the  last  ten  years  has  been  admitted  under  the  third  class 
•arpet  wools,"  a  designation  very  inexact,  as  it  includes  the  wool 
1  tne  races  of  sheep  in  the  world,  improved  and  unimproved, 
no  and  English  only  excepted.  During  the  last  six  years  the 
ortion  of  this  clftss  has  been  about  three-fourths  of  all.  Dividing 
)  imports  into  two  periods — one  of  the  last  ten  years  and  the  other 
lirteen  years  prior  to  1880— the  average  annual  imports  of  the 
periods  are  thus  contrasted: 


n,  186^79. 
Ee,lB80-89. 


Clothing 
wooL 


7,111,716 
19,805,070 


Combing 
wool. 


18,688,779 
6,654,298 


Carpet  wool. 


89,067,407 
68,484,086 


AllwooL 


48,697,901 
o8, 448, 8vv 


imarkable  changes  are  exhibited  in  this  statement.  The  wools 
e  first-class  are  increased  from  14.6  to  21.8  per  cent,  of  the  re- 
ive totals  of  these  periods.  The  second  exhibits  a  still  greater 
ge  in  the  other  direction,  a  drop  from  26.7  to  6.4  per  cent.  In 
She  importation  W£W3  nearly  60,000,000  pounds  of  this  class.  Two- 
Ls  of  the  entire  receipts  or  thirteen  years  were  admitted  in  four 
5, 1871-74.  What  is  the  explanation  of  this  remarkable  change  ? 
manufacture  of  worsted  stuffs  had  become  very  extensive  in 
mse  to  popular  demand.  Free  combing  wools  could  only  come 
.  Canadian  or  English  flocks  or  those  of  English  blood.    The 


246 


REPORT  OF  THE  SECRETARY  OF  AORICULTURE. 


demand  was  greater  than  the  supply.  What  was  to  be  done  ?  The 
manufacturi6rs  are  not  so  helples^  under  restricted  supply  of  woola 
of  pecular  quality  as  many  al'tect  to  believe.  They  invented  machin- 
ery for  combing  merino  wool,  and  taking  the  long  staple  of  OWo 
and  Michigan  grade  merinos,  they  converted  it  into  combing  wod 
so  successnilly  that  very  little  is  now  imported.  Such  a  result  was 
a  stimulus  to  other  inventions,  by  wiich  the  European  fabrics  of 
fashion  and  taste  can  he  duplicated  or  simulated  with  «[iarTeloiifl 
skill,  and  the  wools  of  one  class  can  be  substituted  for  those  of  an- 
other. The  effect  is  a  serious  blow  to  wool  growing,  as  the  motive 
is  strong  for  such  improvements  as  may  render  possible  the  use  of 
wools  or  the  third  class,  admitted  at  a  nominal  duty,  instead  of  those 
costing  more  and  dutiable  at  the  highest  rate.  It  is  charged  by  wool- 
growers,  admitted  by  some  manufacturers,  and  believed  by  nearly 
everybody,  that  the  excessive  imports  of  this  class  are  due  to  this 
cause  possibly  quite  as  much  as  to  increase  of  carpet  manufacture. 

Woola  entered  for  consumption  in  the  United  States  from  1S67  to  1889,«nc{«ii«, 
stated  by  year*  for  each  dasSy  quantity,  and  vaime. 


Tears. 


1087 

1868 

1860 

1870 

18n 

1872 

1873  

1874 

1876 

1876 

1877 

1878 

1S72 

Total... 
Average 

1880 

1881 

188« 

1883 

1884 

1886 

1888 

1887 

1888 

lOOtf • • •     • • • • 

Total . . . 
Average 


No.l.  Clothing  wool. 


Pounds. 


i.gro.STjC 

4,681,^79 
?.  512. 302 
6,.^50.41>8 
5,  XT,  461 

1G.871.:B2 
C.  029, 488 
2,31'8,210 

18,117,679 
8,643,866 
9,294,029 
9.916,013 
5,229,987 


92,452,294 
7,111,715 


26,785,172 
»,  609, 707 
18,489,928 
11,546,530 
20,708,848 
13.472,482 
23,321,759 
23,195.784 
16,952,513 
22,973,068 


193.050,701 
19,805,076 


Value. 


$416,009 

916,588 

505.715 

1,M9,152 

1.301,201 

4,188,960 

1,744,200 

815,307 

8.602,585 

2,187,718 

2.202,639 

2,4Sl,04a 

1,114,301 


22,571,963 
1,786,805 


6,412,273 
4,751,454 
8,042,407 
2,567,443 
4,700,605 
2,994,583 
4,344,189 
4.339,498 
3,648,780 
4,764,015 


41,066,197 
,4,156,520 


No.  2.  Combing  wool. 


Pounds. 


150,802 

1,804,272 

4,588,867 

2,752,569 

17,665,600 

41,155,460 

49,540,281 

27,067,438 

7,780,157 

S,  167, 807 

2,000,954 

8,026,869 

1,709,601 


162,874,127 
12.528,779 


18,266,856 
4,421,491 
2,818,6n 
1,978,114 
4,474,896 
8,801,914 
4,872,789 
9,703,962 
5,568,068 
8,651,719 


56,548,980 
5,654,298 


Vahie. 


$8l,8S7 

832,315 

l,092,2v)7 

765,147 

3,167,835 

8,052,181 

12,723,501 

6, 198,  l.'iO 

2,158,261 

1,15.3,504 

880,715 

969,668 

418,761 


88,779,127 
2,983,010 


3,801,730 

1,271,882 

648,252 

343,967 

1,058,758 

921,252 

1,106,116 

2,270,058 

1,322,862 

1,556.309 


No.  8.  Carpet  and  sim- 
ilar wx>ois. 


Pounds. 


88,268,017 
18,096,000 
27,650,871 
29,851,006 
26,550,995 
36,289,141 
28.642,803 
25,308,090 
80,790,456 
38.405,005 
28,310,411 
26,856,860 
33,163,054 


877,746,291 

29,057,407 


59,820,412 
42,885,769 
47,208,175 
40,130,328 
62,525.692 
60,782,306 
79,716.052 
81,504,477 
74,710,686 
96,556,467 


14,300,656  034,840,359 


1,480,066 


68,484,086 


Value. 


15,332,074 
2,704,768 
3,653,062 
3,416,024 
3,835,688 
6,435,468 
5,996,465 
4,603,410 
4,472,826 
4,546.398 
8,97«,617 
8,594,640 
3,068,752 


56,061,162 
4,812,397 


ToUl 
pounds. 


87,fla.22 

88,684,^* 

50,174,522 
94,315,9a» 

64,212,&fi^ 

56,793,r 

M«8B,r 

40,fr5.( 

40,114,1 

89.6(M.l 

40,1(»,( 


7,699,663 
6,088,011 
6,642,699 
5,580,568 
7,683,9M 
5,558,479 
6,343,906 
9,741,614 
9,090,459 
11,112,485 


77,641,092 
7,764,199 


683,()W,71f 


67,41«,^^ 


B7>e,» 

114,404,13 
126;  181,  «f* 

88,443,3» 


tei 


This  table  shows  that  the  wools  desired  for  importation  are  th^^ 
that  are  cheapest.    It  is  the  fiber  of  highest  cost,  thb  original  coX^^ 
ing  wool,  that  is  nearly  blotted  out  of  tlie  record.    The  average  ^^f , 
of  that  for  the  period  of  thirteen  years  was  23.8  cents  per  vovc0^^ 
for  the  ten  years  period,   25. 3  cents.    The  merino  class  takes      j 


place  of  the  wool  of   higher  cost.    That  averaged  24.4  cents 
the  first  period,  and  21.6  cents  for  the  second,  and  this  is  the  ' 


ool 


which  competes  directly  with  the  product  of  this  country.  f\^ 

third  class  averaged  14.8  cents  for  the  first  period,  and  12.2  cent^^  ^^ 
the  second. 

But  there  is  something  more  to  be  said  on  the  carpet- wool  ^^^ 
tion.    The  increase  of  this  class  would  be  suspicious  in  itself^     *^^* 
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rpicion  is  clianged  into  certainty  by  the  known  evaeions,  sophier 
ations,  and  frauds  wMch  are  used  to  beat  the  customs  ana  intro- 
06  a  wool  of  high  value,  in  some  cases  of  more  than  twice  the 
srage  value  of  afl  wool  imported,  at  about  half  the  duty  of  the  two 
fher  grades.  The  great  range  of  prices  in  this  class  shows  the 
•ge  dmerence  in  intrinsic  values  and  in  its  uses.  This  range  can 
t  be  given^  but  a  separation  of  that  costing  12  cents  or  less  per 
and  from  wools  of  higher  cost  shows  n^t  only  a  great  disparity 
price,  but  a  heavy  proportion  in  recent  imports  of  the  fiber  of 
jaer  value — a  value  only  a  little  lower  than  the  merino  wool  that 
30  much  in  demand  and  claimed  to  be  so  peculiar  that  it  can  not  be 
etched  or  successfully  substituted.  The  quantity  ancj  average 
be  of  these  subdivisions  of  the  carpet-wool  importation,  since  1888, 
)  as  follows: 


Tmuil 

Wools  costing  12  oents 
or  less. 

Wools  costing  over  18 
oents. 

• 

Pounds. 

Osntsper 
pound. 

Pounds. 

Cents  per 

pound. 

28,477,698 
46,654,102 
45.078,856 
71,660,8r8 
61,811,967 
54,708,172 
75.799,n8 

M.1 
11.0 
10.1 
9.7 
10.0 
10.1 
10.2 

11,662,780 
I5,8ri,680 
5,706,960 
8,166,174 
19,602,510 
20,007,514 
20,756,407 

18.4 

16.6 

*  * . « . 

17.8 
17.1 
18.1 
17.9 

" 

18.4 

- 

te  present  discriminations  in  favor  of  the  miscellaneous  wools  of 
"World,  coming  in  under  the  convenient  and  deceptive  name  of 
>et  wool,  are  ample  cause  for  the  reduction  of  our  wool  '^supply 
the  depression  of  wool  growing.  By  the  law  of  1883,  and  espe* 
y  by  its  construction  in  a  spirit  hostile  to  wool-growers,  a  severe 
^  has  been  struck,  which  has  stunned  and  paralyzed  an  impor- 

branch  of  an  industry.  Similar  hostile  legislation  and  admin- 
»tion  would  nearly  destroy  the  industry  as  a  whole  and  compel  a 
ch  for  100,000,000  pounds,  perhaps  200,000,000,  in  foreign  coun-^ 
[•  The  result  would  be  an  advance  in  wool,  which  would  benefit 
iffners  and  increase  the  cost  of  clothing,  while  our  own  growers 
Id  hesitate  to  rehabilitate  their  flocks,  in  view  of  their  ratal  ex- 
©nces  of  the  past. 

here  is  no  question  of  the  possible  production  of  carpet  wools  in 
>le  variety  and  of  fine  wools  of  all  kinds.  Climates  and  soils  may 
iuce  slight  differences,  minor  peculiarities,  but  we  have  a  conti- 
t  that  offers  climatic  conditions  in  sufficient  variety  to  equip  a 
'Id,  and  soils  ample  to  illustrate  its  geology.  *  A  wide  belt  of  the 
atry,  from  the  Atlantic  to  the  Pacific,  was  long  the  home  of  sheep 
iucing  carpet  wools.  It  has  some  now,  though  the  classes  not 
riminated  against  have  necessarily  taken  their  place  in  part. 

following  extract  from  a  letter  to  the  Secretary  of  Agriculture 
sample  of  many  that  mourn  the  decadence  of  this  branch  of  wool- 
^ng; 

Ave  read  with  much  interest  yoiir  letter  to  the  H(Hne  Market  Club  of  Boston, 
le  practicability  of  producing  to  advantage  all  kinds  of  wool  in  this  country, 
[  TOg  to  say  that  our  house  some  years  back  received  millions  yearly  of  the  best 
3t  wools  tnat  the  world  can  produce.  These  wools  were  raised  in  Colorado, 
Mexico,  and  other  localities.  Wliile  some  of  the  fleeces  were  small,  much  of 
LS  lone-staple  coarse  wool,  weighing  about  8  pounds  per  fleece,  and  had  not  the 
1  working  qualities  of  much  of  the  foreign  carpet  wool.    It  would  take  a  better 
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color  in  dyeing  than  the  foreign,  and  was  admitted  by  the  large  carpet  factories  to 
whom  we  sold  it  to  be  superior  in  every  respect  for  tiieir  uses,  excepting  in  prio& 
The  duty  on  clothing  wools  being  so  much  higher  than  on  carpet  wools  t£e  graver 
was  forced  to  cross  his  sheep  with  a  finer  grade,  and  consequently  domestic  carpet 
wool  has  gradually  almost  disappeared,  and  in  its  place  the  sections  adapted  nat- 
ursdly  to  raising  carpet  wools  are  producing  a  mongrel,  poor  style  of  semi-nae  wod, 
called  "  Improved  Territory." 

CHEAPNESS  CONTBOLS  IMPOBTATION. 

A  study  of  these  records  of  imports  shows  that  it  is  not  indispen- 
sable quality  or  peculiarity  of  fiber,  so  much  as  cheapness,  that  con- 
trols importation.    When  manufacturers  can  practically  blot  out  of 
existence  ithe  radical  difference  between  carding  and  combing  wool, 
so  as  to  make  combing  wool  of  the  very  tyne  of  the  clothing  class, 
the  merino,  and  drive  from  the  market  nearly  all  the  wools  of  Eng- 
lish breeds,  it  is  difficult  to  fix  a  limit  to  the  substitutions  andpm- 
binations  that  are  possible.    When  the  imports  which  include  Ihese 
valuable  and  indispensable  sorts,  as  they  are  assumed  to  be,  cost 
only  14.2  cents  per  pound  for  the  last  fiscal  year,  against  16.4ceixts 
for  the  20,000,000  pounds  of  best  carpet  wool,  while  America^ 
wools  command  a  price  so  much  higher,  the  cause  of  the  large  ico- 
portation  of  126,487,729  pounds  is  explained.    While  nearly  thr^^- 
fourths  of  the  wool  maninactured,  even  under  the  present  tariff  di-^' 
abilities,  is  grown  in  the  United  States,  and  paid  for  at  a  muc:^^ 
higher  rate  than  foreign  wool,  the  latter  is  preferred  when  its  chea»"^ 
ness  touches  an  extreme  point,  notwithstanding  its  lack  of  ujiifornrsi 
ity,  strength,  and  pr^^ctical  value. 

The  growers  have  been  assured  that  manufacturers  favor  6 
and  equal  protection  for  both  partners  in  cloth-making.    That  is  s 
they  want,  and  at  present  seem  determined  to  have,     in  the  absen* 
of  such  equality  tnere  seems  to  be  danger  of  destruction  of  bol 
branches  of  the  industry. 

The  following  statement,  by  decades,  of  the  imjwrtation,  is  cor 
piled  from  the  official  records  of  imports: 

Net  importation  of  raw  wool,  1822  to  1887. 


Periods. 


lass-'so 

1881-'40 
1841-^50 
1851-'60 
1861-"70 
1881-^80 
1881-^89 


Aggregate. 


Pounds, 
16.036,807 
62,866,875 
139,764,592 
230.106,287 
601,611,182 
6«),  916, 638 
786,862,758 


Axmual 
average. 


Ftmnd», 

1.881,812 
6,286,528 
18,976,469 
23,010,629 
60,161.116 
64,091.664 
87,429,196 


.i 

1.5 
1.8 


The  average  supply  since  1840  from  domestic  and  foreign  fleece 
has  been  as  follows: 


Total  uH)ol  resources  by  decades,  average  per  annum. 


Periods. 


1841-W 

1851-^60 

1861-70 

1871-'80 

1881-'89 • 


Product. 


Pounds. 

46,000  000 

66,000,000 

150,000,000 

186,276,000 

281,232,222 


Imports. 


Pounds. 

13,976,469 

23.010.629 

50,161,118 

64,091,664 

87,429,195 


Total  sup- 
ply. 


Pcnmds. 
59,076,450 
8U.  010, 629 
200,161,118 
250,366,664 
366,661,417 


Percft^ 
gupPV' 


r 
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StJMMABY  OF  THE  SUPPLY. 

lost  striking  fact  which  these  fibres  present  is  that  the 
j^ure,  in  proportion  to  the  population,  has  been  doubled  in 
rs.  The  rate  of  consumption  nas  also  nearly  doubled.  Peo- 
better  clothed  as  well  as  better  fed,  and  the  advance  prob- 
resents  fairly  the  improvement  which  has  accrued  in  the 
of  our  civilization,  only  in  many  points  it  would  greatly 
imate  the  contrast  between  the  comforts  of  life  in  1840  and 
E)ectively.  Thirty  years  ago  the  consumption  of  wool  in 
aestic  and  foreign  goods  was  equal  to  about  4i  pounds:  now 
it  8  pounds.  Shoddy  and  vgetable  fibers  are  not  included 
'  case.  The  imports  of  woolen  goods,  as  given  in  official 
have  been  as  follows: 


Periods. 

Acgregato. 

Averego. 

ATencre 

nUue 
per  head. 

Aing!— 

t?2,g00,615 
180,607.716 
130,056,518 
818,832,780 
830,465,v;i4 
8%,  876, 996 
877,124,877 

|8,?90,063 
18,930,773 
18,006,86)i 
81,833,278 
88,046,681 
39,687,604 
41,908,709 

« 

ID.7B 

■ - 

.94 
.66 

1.16 

.94 

.90 

idiiur  18B0 , ,  r  T . 

.74 

1,768,766,106 

36,684,891 

please  all  true  Americans  to  see  that  the  proportion  of 
^oods  per  head  has  been  declining  since  1860,  and  amounts 
4  cente  per  head.    In  goods  of  that  cost  the  value  of  raw 

not  exceed  40  cents,  which  would  not  nay  for  2  pounds  of 
ihe  average  cost  of  wool  imported  into  Great  Britain. 


5  the.  minor  branches  of  rural  industry  bee-keeping  is  one  of 
important,  though  its  prominence  is  not  generally  recog- 
om  the  fact  that  it  is  almost  everywhere  carried  on  as  an 
of  general  agriculture  and  but  rarely  as  a  leading  rural 
3n.  Every  State  and  Territory  reports  bees  and  more  or 
)y,  usually  a  hive  or  a  few  colonies  for  each  farmer  rather 
ensive  apiaries  and  large  production.  In  some  localities, 
tions  of  *New  York,  Ohio,  Tennessee,  and  California,  where 
conditions  are  particularly  favorable,  apiculture  is  more 
at,  dominating  other  industries  perhaps  in  a  neighborhood, 
rory  rarely  the  leading  branch  oi  agriculture  over  any  con- 
)  area.  The  value  of  the  annual  product  of  honey  and  wax 
nerally  realized ;  they  are  produced  more  or  less  extensively 
section  of  the  country,  and  the  aggregate  value  is  large, 
rger  than  that  of  other  crops  of  which  more  notice  is  usually 
b  almost  equals  the  value  of  the  rice  or  the  hop  crop,  falls  but 
»rt  of  the  buckwheat  product,  exceeds  the  value  of  our  cane 
,  and  of  both  maple  sirup  and  sugar.  It  largely  exceeds  the 
;e  value  of  all  our  vegetable  fibers  excepting  cotton,  and  in 
half  as  large  as  the  wine  product  of  the  year. 

\  8£> 17  f 
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The  latest  oflBcial  record  of  production  by  States  is  the  return  of 
the  national  census  for  the  year  1879.  It  made  the  honey  production 
26,743,208  pounds,  and  wax  1,105,689  pounds.  After  careful  study 
of  all  available  data  of  local  values  and  market  prices,  the  average 
farm  value  of  the  honey  was  estimated  at  22  cents  per  pound,  bm 
the  wax  at  33  cents,  making  the  aggregate  value  of  apiarian  prod- 
ucts, at  the  place  of  production,  $6,028,383.  .  The  product  oi  tli« 
principal  States  in  that  year  was  as  follows  : 


states. 


Tenneaaee 

New  York 

Ohio 

North  Carolina 

Kentucky 

Fenasylvania  . 


Hooey. 

Wax. 

Pounds. 

Pounds. 

2,1.^0,689 

86,421 

2,068,846 

79,756 

1,626.847 

66,833 

1,591,690 

126,268  L 

1,500,565 

46,012 

1,416,006 

46,610 

States. 


niinolB 

Iowa  . 

Virginia.. 
AH  other  . 

Total 


Hon^. 


Pounds. 
1,810,806 

1,  olv,  xVi 

1,090,451 

n.  078,184 


86.748,906 


Wax. 


POvtuk 
45,  MD 

68,900 
SM,N4 


1,W 


Under  the  head  of  "  all  other,"  in  the  above  statement,  there  is 
CTOuped  the  production  of  thirty-six  States  and  Territories,  ranging 
from  1,056,034  pounds  of  honey  in  Georgia  to  50  pounds  in  Idaho. 

The  census  of  1870  was  defective  in  its  returns  of  product  for  many 
crops,  and  its  record  of  honey  and  wax  in  1869  is  undoubtedly  mucn 
too  low.  It  made  the  honey  product  only  14,702,815  pounds,  too  low 
in  the  aggregate,  though  the  falling  off  m  all  States  indicates  that  it 
was  a  year  of  short  production.  Illinois  was  the  leading  State,  with  a 
crop  of'  1,500,000  pounds,  while  North  Carolina  stood  second.  The 
returns  in  1860  were  more  satisfactory,  and  they  show  that  the 
product  of  1859  was  but  slightly  exceeded  by  the  crop  of  1879, 
after  twenty  years  of  growth.  The  production  of  wax  was  actnally 
greater.  Many  States  show  a  product  greater  than  that  of  1879,  and 
the  aggregates  of  23,,366,357  pounds  of  honey  and  1,322,787  pounds 
of  wax  indicate  that  there  has  been  a  comparative  decline  of  the 
industry,  the  increase  of  population  being  taken  into  consideration. 
The  nine  States  given  in  the  preceding  table  as  those  of  principal 
production  in  1879  produced  14,000,000  pounds;  the  same  States 
twenty  years  earlier  nad  a  record  of  13,900,000  pounds.  With  our 
rapid  annual  increase  of  population,  to  stand  still  ifl  aggregate  pro- 
duction is  to  retrograde.  A  more  striking  way  of  showinc  the  de- 
cline in  the  industry  is  by  a  study  of  the  comparative  supply  of  the 
product  at  widely  separated  periods. 

Our  foreign  trade  m  honey  has  never  been  large,  and  the  balance 
has  fluctuated.  During  five  years  past  our  average  annual  exporta- 
tion has  been  vaJued  at  only  $82,489  and  importation  at  $52,891, 
making  the  value  of  the  net  exportation  only  $29,598.  This  little 
exportation  goes  principally  to  the  United  King;aom,  France,  and 
Germany,  while  our  foreign  purchases  come  mainly  from  the  W^t 
Indies  and  Mexico.  The  balance  of  trade  iU  too  small  to  affect  the 
supply,  and  our  domestic  consumption  is  satisfied  with  our  hoine 
production.  In  1859  our  production  was  23,366,357  pounds,  and  our 
net  importation  not  far  from  3,000,000  pounds,  making  the  supply 
available  for  consumption  that  year  approximate  26,000,000  pounds. 
On  the  basis  of  the  population  June  30,  1860,  this  was  a  per  capiw 
supply  of  eight-tenths  of  a  pound.  Twenty  years  later,  when  tre- 
mendous advances  had  been  made  in  almost  every  branch  of  indus- 
try, the  production  of  honey  only  amounted  to  25,743,208  pounds, 
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9  official  records  actually  show  a  net  exportation  of  honey,  or 
in^  shipped  as  honey,  amounting  to  about  570,000  pounds, 
I  the  net  supply  available  about  25,000,000  pounds,  or  a 
L  pounds  less  than  at  the  first  period.  The  supply  per  head 
;s  than  five-tenths  of  a  pound.  During  the  same  period  the 
»ita  consumption  of  sugar  and  other  sweets  increased.  Wealth 
3  ability  to  gratify  taste  for  luxuries  are  ^eater,  and  yet  the 
em  to  show  a  reduced  consumption  of  this  luxurious  sweet, 
malous  does  this  appear  that  some  e^Ianatiou  mu^t  be  found. 
;npply  per  individual  unit  had  been  the  same  in  the  last  period 
first,  it  would  have  reauired  a  product  of  40,000,000  pounds, 
tias  taken  the  place  of  fioney  in  domestic  consumption  ?  Does 
)rmous  increase  in  the  manufacture  of  glucose  and  other  sac- 
3  adidterants  indicate  that  a  fraudulent  article  makes  up  the 
der  of  .the  needed  suppljr  ?  Did  our  people  in  1879  consume 
OOO  pounds  of  substitutes  in  the  belief  that  thev  had  the  gen- 
roduct  of  the  hive  ?  Such  would  be  a  reasonable  explanation 
comparative  decline  in  bee-keeping. 


FOREIQN  TRADB  ASTD  THB  AMBRIOAN  aURPZiUB. 

statistical  branch  of  official  work  of  the  Department  of  Agri- 
)  has  been  engaged  for  several  years  in  periecting  its  interna- 
exchanges,  and  utilizing,  as  far  as  circumstances  permitted, 
its  of  production,  distribution,  and  consumption,  to  show  our 
lers  the  probable  European  supply  or  relative  deficiency  of 
its  of  which  the  United  States  has  usually  a  surplus  that  is 

0  seek  a  foreign  market.  Our  monthly  reports  have  contained 
^hensive  data  of  this  sort  that  could  not  be  obtained  elsewhere. 
3rk  is  appreciated  by  American  farmers,  and  has  been  ampli- 
)m  their  suggestion,  though  it  was  initiated  before  any  public 
d  had  been  made  for  it. 

;tempting  to  show  the  requirements'  of  countries  deficient  in 
ipplies,  as  well  as  to  indicate  the  surplus  which  some  of  them 
J  able  to  spare,  the  records  of  imports  or  exports  of  a  single 
ill  not  answer,  as  annual  fluctuations  are  the  rule,  and  they 
8n  so  wide  as  to  mislead  very  intelligent  readers, 
records  of  ten  consecutive  years  wiu  give  the  average  defi- 
or  surplus  of  each  country,  and  correct  the  crude  impression 

1  from  the  figures  of  a  single  year.  In  the  tabular  statements 
ven  the  compilation  is  for  ten  years,  when  the  annual  official 
Buts  were  available  for  so  long  a  period.  The  work  is  one  of 
•  difficulty  than  any  one  not  thoroughly  familiar  with  its 
des  could  imagine.  Not  only  has  each  country  a  different 
jge,  but  different  weights  and  measures  and  different  monetary 
inations.  At  the  same  time  there  is  a  ereat  variety  in  the 
is  of  tabulation  and  arrangement,  and  wide  differences  in  the 
I  publication  of  annual  statements.  These  and  other  hin- 
9  aemand  patient  and  persistent  labor  and  lynx-eyed  vigilance 
d  mistakes.  It  may  be  too  much  to  hope  that  absolute  accu- 
is  been  obtained,  though  the  work  has  been  done  in  duplicate 

discrepancies  teusted  and  eliminated.  The  monetary  equiva-. 
re  those  authorized  by  the  United  States  Treasury  Department, 
3se  of  weights  and  measures  accord  with  the  standard  author- 


252 


BBPOBT  OF  THE  SBORETART  OF  AGBIOULTUBX. 


The  following  table  shows  how  nearly  Europe  supplies  her  require- 
ments for  consumption  in  cereals  and  dairy  products.  Wheat  and 
rice  are  the  only  cereals  that  have  any  serious  balance  against  them. 
There  is  no  exportation  of  cotton  ana  little  of  wooL 

Ntt  imports  and  escporU  of  Ewropean  counMea* 


Fttxliioei. 


Wheat biuhelB.. 

Wheatflour .barrels.. 

Com do 

Oats tniahelB... 

Barley do.... 

Rye do.... 

Bioe poiuida.. 

Potatoes bushels.. 

Butter pounds . . 

Cheese do  ... 

Tobacco do 

Cotton pounds.. 

Wool do.... 


Net  imports. 


Quantltj. 


90S,21S,B79 

7,463,446 

88.GC0,8» 

80,803,836 

H,  025, 054 

68,858,081 

1,180,063,616 

18,594,588 

9(7,S84,*J0O 

SS»2,8'81,280 

834,058,166 

2,686,789,404 

827,160,179 


Yahie. 


$271,000,265 

48,292,260 

68,189,861 

42,065,806 

41,214,014 

46,880,044 

80,216.283 

9,S04.248 

65,070,440 

80,434,817 

61,669.509 

841,370.742 

181,196,860 


Nel 


Qoftiitlljr. 


88,004,180 

064,278 

81,682,888 

07,620,888 

45,067,666 

62,«6A,897 

61,615,708 

15,292,098 

22^  688,801 

113,508,04^ 


45,618,866 


tllO,SBi» 

38,081,W 

aB,oii;a8 

8i;741,M 

47,481,  M 

2,688kW 

6,7M,4a» 

4>,i4&,aor 
ll.48^8le 


2,5I1,» 


The  record  by  countries  is  interesting,  but  for  want  of  space  can  not 
be  given  here,  excepting  only  wheat,  cotton,  wool,  and  tdbacco.  The 
tabulations  may  be  found  entire  in  report  No.  62,  new  series,  of  the 
reports  of  the  Statistician. 

WHEAT. 

The  possibilities  of  the  wheat  trade  are  limited.  It  is  a  dictate  of 
national  prudence,  if  not  a  necessity  of  national  existence,  that  every 
country  should  provide  its  own  bread.  The  bread  of  Ajsia,  Africa^ 
and  the  islands  of  the  sea  is  not  made  from  wheat,  as  a  rule,  and  we 
never  can  have  a  demand  for  wheat  from  those  distant  r^on& 
Europe  is  practically  our  only  market,  with  360,000,000  people,  pro- 
ducing an  average  of  about  1,200,000,000  bushels,  purchasing  from 
other  continents  about  144,000,000  bushels  per  annum  in  grain  and 
flour,  and  thus  using  nearly  4  bushels  per  head,  of  which  nearly  half 
a  bushel  is  imported,  a  quantity  equal  to  the  annual  requirement  for 
seeding  the  domestic  area  occupiea  in  European  wheat  growing.  No 
amount  of  advertising,  no  proners  of  reciprocal  trade,  no  cluige  of 
fiscal  policy  can  force  upon  Europe  another  peck  per  capita,  scarcdy 
another  guart,  for  many  years  to  come,  unless  some  unexpected  dis- 
aster shall  befall  her  domestic  crops.  The  small  deficiency  exists  now 
only  in  the  countries  of  western  Europe,  and  mainly  in  Great  BritaiiL 
If  tne  surplus  of  eastern  Europe  should  be  distributed  only  in  con- 
tinents countries  it  would  nearly  supply  all  deficiencies,  leavinjj 
practically  only  Great  Britain  to  receive  the  imports  of  other  conti- 
nents, to  consume  alone  the  surplus  of  the  wheat  markets  of  the 
world. 

There  is  no  material  decline  that  appears  to  be  permanent  in  Euro- 
pean production.  The  crop  of  1886  was  a  small  one,  and  that  of  1885 
slightly  below  the  average ;  the  last  two  harvests  were  larger  than 
those  of  1880,  1881,  and  1883.  The  following  annual  aggregates  are 
from  ofl&cial  figures,  supplemented  by  commercial  estimates  in  the 
case  of  nations  issuing  no  annual  official  estimates: 
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Tean. 

Bushelflw 

Yean. 

Bushels. 

1 i 

1,128.409,841 
1,169.810,866 
1,282,617.880 
1,162,961,680 
1,270,824,880 
1,182,687,768 

1886 

1887 

1,108,061,614 

1 

1,245.191,881 

i 

1868 

1.240.879,926 

s 

ATerage 

4 

1,19.,  709,  OSS 

5 

« 

Tlie  last  aggregate,  that  of  1889,  so  far  as  is  now  determined,  is 
aly  1,119,495,627  bushels.  The  average  represents  a  wheat  supply 
Lmost  sufficient  for  the  wants  of  Europe,  about  twice  as  mucn  as 
I  produced  in  North  and  South  America,  and  more  than  half  of  all 
tiat  is  grown  in  the  world. 

The  totals  in  these  tables  "for  foregoing  European  countries  **  are 
he  sums  of  the  net  imports  and  exports,  not  including  Canada  and 
he  United  States.  The  purpose  of  this  summation  is  to  present  the 
let  result  for  European  countries,  so  far  as  their  records  of  imjKprts 
Old  exports  are  quotable,  separated  from  the  figures  for  America. 
k  glance  at  these  totals — a  subtraction  of  net  exports  from  net 
mports — ^will  show  the  average  deficiency  supplied  oy  America  or 
>ther  continents. 

Quantity  of  wheat. 


OotmtriaL 


Liatria-Hanganr. 
Mgium* 


fiance 

Iraat  Britain  and  Ireland 


ftafar 

Mherianda 


gonray 

PorCogal 

iwimanla 

ftoaria  in  Europe. 

luin .T7. 

Batted  States.... 


Total  for  foregoing   European 
countries 


Period. 


i8rr-'86 
i8r7-w 

l877-'86 
18?7-*80 

i8rr-*86 

1877-^86 
1877-'8« 
l«7-»86 
1877-^86 
18r7-'88 
18rr-»86 
187»-'85 
1877-*85 
1877-*86 
1877-^ 


Imports. 


6,644,796 
22,510,487 

1,664,211 

1,825,677 
43,894,546 
104, 683,  a» 
28,640,176 
14,088,754 
ID,  314, 746 
283,810 

3,285,841 


4,006,452 
688,853 


Exports. 


BuaheU. 

9,961,858 
7,452,869 
8, 782, 974 
869,869 
783.643 
2,884,480 
9,400,359 
2.077,307 
8,481,808 


13,144,964 
71,422,748 


96,997,613 


Net  imports  or  exports. 


Imports. 


Biwfteb. 

'i6,d68,'ii8 


956,306 

48,110,906 

108,447,840 

14,239,817 

12,011,447 

7,883,643 

838,810 

8,825,311 


4,086,468 


806,812,579 


Exports. 


ButhsU, 
8,430.468 


2,168,703 


18,144,964 
71,482,743 


96,806,760 


88,004,189 


Value  of  wheat. 


Countries. 


irfj^im* 


Ireat  Britain  and  Ireland 
lermany 

retaeriands . . . ! , 

Norway , 

H>rtuga] , 

loumanfa 

iusRiain  Europe , 

kialn 

united  States !..'.'!.! 


Total  for  foregoing  European 
countries 


Period. 


187r-'86 
1877-^86 
1877-^86 
1877-'86 
1877-'86 
ld77-'86 
1877-*86 
1877-^86 
18T7-'86 
1877-'86 
18r7-'86 
1879-^86 
1877-»86 
1877-'86 
1877-'86 


Imports. 


£,228,317 
,991,575 
1,648,251 
2,278,526 
64,477,412 
187,508,568 
28,969.304 
17.718,067 
23,113,754 
804,475 
4,210,104 


5,427,276 
718,904 


Exports. 


$18,847,941 

10,096,824 

8,979,606 

1,068.613 

1.2M,857 

8,921,052 

18.808,137 

8.848,178 

12,015,669 


12,426,890 
01,841,848 


107,060,311 


Net  imports  or  exports. 


Imports. 


$10,893,751 


1,189.913 

68,868,056 

134,688,510 

16,181,187 

14,860,859 

11,098,005 

804,475 

4,810,164 


5,427,276 


871,009,865 


Exports. 


$6,024,684 
"8,'881,'m7 


12,488,890 
91,841,848 


106,367,407 


110,894,  IM 


*  Including  spelt  and  maslln. 


^u 


REPO&t   OF  TttB   SSJObftTAfty   OF   AatttotJLTtJBl. 


The  average  value  of  the  net  imports  of  wheat,  as  given  in  this 
table,  for  the  period  of  ten  years,  from  1877  to  1886,  inclusive,  is 
$1.33  per  bushel.  About  one-half  of  these  imports  were  received  by 
Great  Britain. 

Quantity  of  wheat  flour. 


Ocnintries. 


Canada 

Denmark 

France 

Great  Britain  and  Ireland 

Netherlands 

Spain 

Sweden 

United  States 


Total  for  foregoing   European 
countries 


Period. 


l877-'88 
1877-'86 
l8rr-'»6 

isn-*8« 

lW7-'86 
lW7-*8e 

lW7-'88 


Iiuporta. 


Barrels. 

818,  »15 

18,780 

1»0,616 

7,000,214 

386,404 


848,870 
4,706 


Exports. 


Barreln. 

807.0»-i 
514,010 

107,340 

ft),  900 

406,063 

44, 12.J 

7,000,iM» 


Net  imports  or  oxports. 


Imports. 

Ezporto. 

BarreiM. 

Barreh, 
78,440 

486.08 

6^006 

6,918,865* 

846,486 

406,868 

804,146 

•  •••••a 

"6,8^*648 

7,468, 44& 


8M.1S78 


Value  of  wheat  flour. 


Countries. 


Canada 

Denmark , 

France 

Great  Britain  and  Ireland. 

Netherlands 

Spata 

Sweden 

United  States 


Total   for   foregoing  European 
countries 


Period. 


1877.'86 
1877-'86 
1877-'86 
lW7-^86 
1877-^86 
1877-*86 
18n-'86 
18n-'86 


Imports. 


$1,648,777 
88,008 

1,784,887 
44,818.870 

8.606,806 


8,844.847 

25,749 


Exports. 


$2,040,406 

2,904,d41 

8,426.859 

627.123 

964,639 

8,525.185 

280,:£09 

88,976.188 


Net  imports  or  exports. 


Imports. 


$43,685,266 
8,642,866 


1,964,788 


48,292,260 


$606,681 

8,681,143 

Ml,078 


8,686,186 
'88,'966,'444 


6,897,860 


The  value  per  barrel  of  the  net  imports  of  flour,  as  presented  in 
this  table,  is  $6.47  for  the  period. 


COTTON. 

The  net  imports  of  cotton  into  European  states  were  equal  to  nearly 
four-fifths  of  the  volume  of  the  last  crop  of  the  United  States,  while 
the  exports  from  this  country  were  equal  to  seven-tenths  of  all  im- 
ports of  European  countries.  The  receipts  of  Great  Britain  were 
more  than  those  of  all  the  other  countries.  Germany,  Russia.  France, 
and  Spain  follow  in  order.  This  country  is  only  exceeded  by  Great 
Britain  in  cotton  manufacture,  and  should,  ere  many  decades  pass, 
attain  the  first  rank.  There  has  recently  been  a  greater  relative  ad- 
vance in  consumntion  of  cotton  in  continental  countries  than  in 
Great  Britain.  Tne  estimated  actual  consumption  of  cotton  for  five 
years  ended  Id  1888-'89,  according  to  Ellison,  of  Liverpool,  averages 
1,466,709,000  pounds  for  Great  Fritain  and  1,460,055,000  pounds  for 
the  Continent.  His  estimates  of  the  consumption  of  the  United 
States  for  the  same  time  average  946,000,000  pounds,  and  the  increase 
is  41  per  cent.,  reaching  1,074,000,000  pounds  in  1888-'89. 
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Quantity  of  cotton. 


Gountriea 


Aiistite-Himgary 

Beifiium 

CaaadA 

Denmark 

France % 

Germany 

Great  Britain  and  Ireland. 

Italy 

NetiierlandB 

Norway 

Pt>rtuRal 

Ruasia  in  Europe 

Spain , 

Sweden 

Switzerland 

United  Statea 


Total  for  foregoing  European 
oountrtea 


Period. 


1877-^86 
18rr-'88 
18?7-'86 
18r7-'86 

18?7-'86 
1877-^86 
1877-'86 
l877-'86 
1877-^86 
l8Tr-'88 
1877-W 
1877-^ 
18r7-'8B 
1877-'88 
1877-^88 


Imports. 


Pounds. 
176,485,968 
48,628,965 
17,69S,078 
961.640 
800,153,424 
870,518,480 
1,688,122,771 
116,1^0,(174 
69,068,976 
4,849,450 
7,600,968 
829,451,674 
97,988,297 
21,289,978 
60,878,286 
4,280,982 


Exports. 


Pounds. 
18,260,692 


911,038 
80,645,870^ 

69,  rre,  384* 

210,522,962 
82,129,620 
64,898,060 


1,8U,  810,065 


Net  imports  or  eziiorts. 


Imports. 


Pound*. 

168, 175, 876 

48,522,985 

i7,fi02.0r8 

50,607 

219,506,054 

810,742,096 

1,877,5W,809 

84,021,054 

26,575,917 

4,849,459 

7,690,968 

229,461,678 
97,968,207 
21,280,978 
60,878,286 


8,fla6, 780,404 


Exports. 


Pounds. 


1,860,579,106 


Vahte  of  cotton. 


Ceuntriea. 


AuaCiia-HuBg^iy , 

Be^om 

Canada 

DepoMtfk 

IVanoe ^ .;. . 

Germany 

Groat  9rita^  and  Irelaad 

Italy 

Netnerlanda 

Norway 

Poitugal 

Russia  in  Europe , 

Spain ... 

Sweden 

Switseriand 

United  States 


Total  for  foregoing  European 
countriea 


Period. 


187r-'86 
1877-'86 

1877-^80 
18T7-'86 
1877-'86 
l8r7-'86  \ 

i8rr-'86 

187r-'86 
l877-'86 
1877-^86 
18r7-'86 
1877-^88 
1877-^86 
187r-'85 
1666-'86 
1877-^86 


Imports. 


117,518,184 

6,309.869 

1,865,988 

133,419 

87,907,227 

44.306,151 

195,8^.056 

14,544,557 

9,843,292 

585,768 

872,100 

H 226. 719 

13,008,511 

2,736,488 

6,154,096 

732,924 


Exports. 


$1,603,296 


126,872 

10,380,454 

7,171,035 

28,167,084 

4,048,908 

7,045.090 


202,668,887 


Net  imports  or  exports. 


Imports. 


$16,009,888 

6,399,869 

1,865,088 

6,547 

27,567,778 

87,185.116 

172,724,072 

10, 405, 640 

2,798.202 

585,768 

872,100 

44,226,719 

18,668,511 

2,728,4&3 

6,164,005 


841,870,742 


Exports. 


201,835,418 


WOOL, 


Europe  draws  from  South  America,  Asia,  Africa,  and  Australasia 
large  supplies  of  wool,  from  two  to  three  times  as  much  as  the  an- 
nual clip  of  the  United  States.  .  The  undeveloped  countries  grow 
more  wool  than  they  use.  No  country  in  Europe,  however,  Qreat 
Britain  excepted,  imports  half  as  mucn  wool  as  the  United  States, 
notwithstanaing  its  continental  area  and  large  capacity  for  wool- 
growing.  This  table  makes  the  average  net  imports  of  countries  de- 
ficient m  wool  supply  827,160,179  pounds,  ana  the  net  expjorts  of 
Russia,  Eoumania,  Spain,  and  Denmark  45,613,856  pounds,  indicat- 
ing a  net  deficiency  in  Europe  of  781,646,324  pounds. 

The  Statistician,  in  his  report  of  the  sheep  and  wool  of  the  world 
in  1873,  made  the  production  1,926,760,000  pounds  from  584,750,000 
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sheep.    Dr.  Netunann-Spallart,  for  1883-'84,  in  Uebersichten  der  Wdi- 
wirthscJiaft,  made  the  production  of  Europe  320,000,000  kilograms, 
and  of  the  remainder  ot  the  world  580,000,000  kilograms,  a  total  of 
900,000,000  kilograms,  or  1,984,140,000  pounds.     In  the  distribution 
of  this  volume  he  made  the  consumption  of  America  170,000,000 kilo- 
grams, and  of  Europe  702^000,000  kilograms,  a  total  of  872,000,000, or 
1,922,411,200  pounds,  without  any  records  for  Spain.    Recent  official 
publications  for  the  consumption  of  1887  make  the  same  total,  with 
some  changes  in  consumption^  in  kilograms  of  2i  pounds  (2.2046),  aa 
follows: 

France ! 190,000,000 

Great  Britain 180,000,000 

United  States 170,000,000 

Germany 140,000,000 

'  Russia  (m  Europe) 80, 000, 000 

Austria-Hungary 40,000,000 

Belgium 40,000,000 

Italy 82,000,000 

Total  (without  Spain) 872,000,000 

Australia  leads  in  production,  followed  by  the  United  States,  tl^e 
Argentine  Republic,  Kussia,  Great  Britain,  France,  Spain,  Urugii^3 
etc. 

We  see  that  the  importation  into  Europe  is  a  little  larger  thsM 
the  production ;  more  than  half  the  wool  manufactured  is  from  otker 
parts  of  the  world.  In  this  country  about  three-fourths  of  the  amouxit 
manufactured  isproduced  within  the  boundaries  of  the  United  States. 
There  is  this  difference  between  Europe  and  America — the  former 
manufactures  more  than  is  used  at  home,  the  latter  less.  The  aizn 
of  the  wool-^'ower  of  this  country  is  to  supply  the  home  manufact- 
urer if  possible ;  never  to  export  raw  wool.  If  there  ever  shall  l>e 
a  surplus  it  will  bring  more  money  to  the  wool -grower  if  sent  abroad 
in  the  manufactured  form. 


^ 

m 


Quantity  of  xcooL 


Oountries. 


Aurtrla-Himgary 

Belgium 

Canada 

Denmark 

France 

Germany 

Great  Britain  and  Ireland 

Italy 

Metiiexiands 

Norway 

Portugal. . .  .^ 

Boumania .  / 

RuflBia  in  Europe 

Spain 

Sweden 

Switzerland 

United  States 


Total  for  foregoing  European 
oountries 


Period. 


ia77-'86 
l8i7-*86 
1877-*8tf 
1877-^80 
1877-'(W 
1877-^86 
1877-'88 
1877-'86 
1877-'86 
1877-*88 
1877-*86 
1879-^86 
18rr-*86 
1877-^86 
1877-'85 
18r7-'86 
1877-^80 


Imports. 


47,114,606 

101,044,796 

7,717,081 

2,278,889 

836,560,716 

191,302,187 

475,377,651 

19,918,060 

80,108,448 

889,836 

6.966,970 


94.689,499 


8,458,826 

5,928,665 

78.019,041 


Exports. 


Powndt. 

28,012,064 

6,958,291 

1,940,829 

4,893,194 

82,026,026 

88,874,870 

269,096,095 


24,788,963 


1,766,228 

6,691,968 

61,700,819 

9,646.227 


4,827,661 


Net  finports  or 


Imports. 


24,105,471 

95,091,607 

5,776,708 


804,638.789 

1S7,427,267 

206,282,556 

19,918,030 

6,819,480 

889,886 

4,210.748 


8,458.886 

6,028,666 

68,691.400 


827.160,179 


6,BW, 

27  181. 

9Mft> 


45,615,885 


i_i 
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Value  of  vfOoL 


Countries. 

Period. 

ansftnr . . . . .  r . . . . ,  r. « .  ^  ^  *  t . . .  r 

ISTT-'Se 

1877-'86 

l877-'86 

lW7-'86 

18r7-*86 

188&-'86 

1837-'8e 

1877-'86 

ds 

1877-*88 

18r7-'88 

1877-^80 

18r»-'86 

Borope 

1877-'88 

1877-'88 

1877-*85 

188&-'8G 

ites 

l8i7-'86 

J  for  foregoing   European 
nntriea 


Importa 


$14,183,568 

SS,6d8,306 

1,436,712 

660,120 

62,671,219 

47,960,382 

118,672,277 

6,169,921 

5,517,802 

276,951 

888,900 


14,609,860 

"i,'286,'4i5 
1,835,044 


Ezporta. 


18,418.751 

2,089,578 

4rr,916 

698,609 

7,83Pi,a54 

10,232,260 

72,918,880 


5,086,015 


224.894 

865,688 

9.707,168 

1,538,808 


741,011 


Net  imports  or  exports. 


Imports. 


$5,719,817 

21,192,788 

968,796 


55,245,866 

87,728,066 

45.758,807 

6,169,921 

481,877 

276,951 

609,076 


4,902,696 


1,280,415 

1,885.044 

10,668,211 


181,196,860 


Exports. 


$142,979 


865,688 
i,'688,'868 


8;  641,680 


TOBACCO. 

product  of  tobacco  in  Europe  is  nearly  equal  in  quantity  to 
erage  production  of  the  United  States.  Neumann-SpaUart 
aally  made  it  about  600,000,000  pounds.  Austria-Hungary  pro- 
about  one-third  of  it,  Russia  one-tenth,  Germany  nearly  as 
France  about  35,000,000  pounds,  and  the  other  countries  a 
luantity.  The  importations  of  ten  years  past,  as  given  in  the 
are  about  two-thirds  as  much  as  the  production,  and  a  large 
tion  comes  from  the  United  States.  Europe  can  easily  pro- 
11  the  tobacco  reauired,  but  two  reasons  are  prominent  for 
;ation  of  tobacco  ir<^  this  country.  It  is  very  cheap,  and  it 
''  desirable  for  mixing  with  and  fortifying  European  leaf.  If 
imes  dearer,  a  smaller  quantity  is  purchased ;  if  very  much 
,  it  would  scarcely  find  sale  at  all.  The  production  is  regu- 
Jid  limited  by  governmental  edicts.  Our  exportation  is  not 
3ing;  the  pronortiqnof  our  crop  exported  is  declining,  and  will 
ue  to  fall  on  as  our  population  increases.  Much  tne  larger 
1  was  formerly  exported;  now  the  larger  part  is  annually  manu- 
sd.  For  instance,  the  manufacture  of  1888  (calendar  year) 
Lted  to  253,000,000  pounds  in  round  numbers  (without  scraps 
Bins);  the  exports  to  204,000,000  pounds. 

Qtumtity  of  tobcusoo. 


Ooontries. 


Period. 


[ungary. 


taUn  and  Ireland. 


ids 

Europe. 


nd.. 
atei 


al  for  foregoing  Ehiropean 
JuntrieB i 


1877-'86 
18Tr-'86 
1877-^86 
1877-^86 
1877-^86 
18r7-'86 
1877-'86 
18rr-'86 
1677-^86 
1877-^ 
1877-*86 

isrr-^ 

18r7-'86 
1877-^86 


Imports. 


Pounds. 

86,734,668 

81,145,831 

10,780,586 

7,810,066 

66, 579,911 

00,646,759 

01,866,378 

85,766,540 

88,356,014 

4,883,847 

8.S8o,168 

7,608,550 

11,686,805 

10,778,181 


Ezports. 


Pounda. 

18,488,881 

181,106 

46,674 

148,488 

066,561 

7,143,846 

8,784.064 


6,768,007 


868,800.188 


Net  imports  or  exports. 


Imports. 


Pounds. 

14,886,447 

81,014,886 

10.783,018 

7,(yn,608 

66,017,360 

88,608,414 

58,141,880 

86,766,540 

86,687,017 

4,883,847 

8,885,100 

7,506,560 

11,666,805 


884,033,166 


Exports. 


Povnds, 


948,186,048 


f 
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Value  of  tobacco. 


Coimtries. 


▲ustiia-Huxiicaiy 

Belgiwn ,,, 

Canada ,,, 

Demnark ,,,., 

France , 

Germany 

Great  Britain  and  Ireland. 

Italy 

NetAeriandB 

Norway 

Ruasia^  Europe 

Spain 

Sveden ,., 

Switzerland , . . . . 

Uxated  Statea 


li 


^btal  for  foregoing   Eiirope^n 
ooiMitrien ,,..,,.,,, 


Period. 


l877-'86 
l877-'» 
1877-^ 
1877-'88 

lB77-'86 
1877-'86 
1877-'88 

1877-^88 
l«7-'86 
lfl77-'86 
]885-'80 
1877-^86 


Imports.       Exports 


15,083,941 
8,(W7,U7 
1.114.481 

5.644.610 
18, 185.984 
9.807,888 
8.906,076 
S.  960.077 
819,884 
8,891,050 
4. 988, 406 
1,489,514 
1.078.080 
6.606,000 


$098,908 

19.864 

8,881 

16.060 

42.886 

686,749 

1.864,  AHS 


686.977 


88,871,696 


—      lie 


Net  importe  or  expats 


Imports. 


♦*,8K,7a9 

8,067.768 

1,111,150 

67S,089 

5.609,585 

12,609,185 
8,048.078 
3,906,076 
8.494,100 
619.884 
9,691,060 
4.983,408 
1.480,514 
1.078. 080 


J5xpc*^ 


^  •  < 


61.669.609 


TSB  POSSIBIIilTIBS  OF  AQBlCVhTVnAL  SXPOETATION. 

About  one-tenth  of  our  agricultural  products  is  exported, 
other  nation  exports  so  large  a  proportion.  Yet  the  articles  shippe 
abroad  are  few.  They  are  cotton,  tobacco,  meats,  breadstuff s,  ai 
cheese.  All  other  articles  together  are  but  3  per  cent,  of  theexport^^ 
Seven-tenths  of  the  cotton  product,  seekg  foreign  markets;  tli-^: 
quantity  can  not  be  increased  except  to  meet  the  slowly  augmentinj^ 
demand  for  cotton  goods  throughout  the  world,  which  is  at  a  rat- 
much  slower  than  the  growth  of  agricultural  population  in  th 
cotton  States.  The  exportation  of  tobacc#  is  not  increasing  mater 
ally  or  so  rapidly  as  home  consumption,  aad  it  can  only  be  enlarge 
by  a  reduction  in  price.  The  exports  of  wheat  go  mostly  to  on 
nation,  and  can  not  oe  greatly  enlarged.  Enlargement  of  the  surplu- 
must  inevitably  reduce  the  price  of  wheat  and  flour,  both  at  hoxn — ^"S 
and  abroad. 

What  other  products  can  be  exported?    It  is  folly  to  look  to  foreif 
nations  for  a  market  of  any  of  the  bulky  products  of  agricultu 
which  are  common  to  the  agriculture  of  every  nation.    The  moi 
concentrated  products  may  be  profitably  exported.     More  chee^^^ 
could  be  sold  if  its  reputation  for  quality  should  be  kept  up  an^  d 
there  were  more  disposition  to  cater  to  fastidious  or  peculiar  forei^^D 
taste®.    Butter  exports  could  be  enlarged  if  they  were  of  bett^^r 

Duality.    Evaporated  or  preserved  fruits,  oranges  of  the  Southern  ci^st 
^acific  coasts,  wines  from  California,  may  seeK  a  profitable  mark-^et 
as  surplus  stocks,  as  a  safety-valve  to  the  home  market.     It  shou^M^d 
be  the  policy  of  all  agricultural  organizations  to  promote  variety  -*u/ 
production,  first  to  tempt  new  demands  for  domestip  consumptiot^, 
and  ultimately  to  enlarge  the  list  of  exportable  products.    In  tt»-is 
way,  though  the  increased  demand  will  ev^r  come  mainly  froxii 
enlargement  of  home  population,  a  great  variety  of  surplus  goo<is 
sent  abroad  will  keep  values  steady  and  produce  an  aoceptaWe 
enlargement  of  rural  revenue. 

What  agricultural  products  are  now  imported  that  our  country  ana 
climaie  are  capable  of  producing  f    In  response  to  this  inquiry,  sugar 
is  the  first  to  be  suggested.    Our  wheat  and  flour  sold  will  scarcely  pay 
for  the  sugar  bought  in  the  pVesent  and  immediate  f uture^  and  the 
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home  demand  would  not  be  uncertain,  but  i)eremptor7  and  insatiate. 
Flax  and  hemp  should  be  more  extensively  grown,  displacfing  foreign 
fibers  costing  millions  of  money,  and  furnishing  material  for  bagging 
of  cotton,  wool,  and  hops.  Other  fibers  of  subtropical  regions  should 
be  produced  along  the  Gulf  coast.  The  imported  fibers,  with  their 
manufacture,  altogether  amount  to  a  value  more  than  two-thirds  as 
much  as  the  munificent  and  boasted  cotton  exportation  of  the  United 
States.  There  is  an  importation  of  fruits  of  the  value  of  $20,000,000, 
most  of  which  should  be  produced  in  this  country.  The  subject  is 
too  large  for  treatment  in  a  few  paragraphs  or  pages,  but  these  suff-^ 

festions  mark  the  lines  on  which  production  in  this  country  should 
e  extended,  with  reference  first  to  the  wants  of  a  population  grow- 
ing beyond  all  foreign  precedent,  and  next  to  incidental  exportation 
mainly  of  extended  or  manufactured  products,  as  a  source  of  addi- 
tional revenue  and  as  a  regulator  and  upholder  of  home  prices. 

DISTRIBXrnON  OF  CORIf  AND  WSDDAT. 

COBN. 

The  amount  of  com  consumed  or  distributed  of  the  crop  of  1889 
up  to  March  1  of  1890  is  large,  but  not  equal  to  the  consumption  of 
the  previous  year.  The  aggregate  of  local  estimates  is  1.143,000,000 
already  used,  leaving  a  stock  on  hand  of  970,000,000  bushels,  or  nearly 
46  per  cent,  of  the  crop.  This  is  a  larger  remainder  than  has  ever 
before  been  reported,  The  average  of  eight  annual  returns  is 
677,000,000  bushels.  The  natural  growth  of  the  country  requires  2 
or  3  per  cent,  increase  annually.'  The  comparison  of  stock  on  hand 
and  quantity  consumed,  as  heretofore  reported  on  the  1st  of  March, 
is  as  follows  i 


Dttte. 


Marcfal 
1888 

18M 

18rt5 
IKRG 
1JW7 
1SH8 


Product. 


Bxuhelt. 
1,617.000,000 
1,661.000.000 
l,i06,000,000 
1,086,000.000 
1.666,000,000 
1,456,000,000 
1.988,000,000 
2,118,000,000 


On  band 
Mardil. 


BuBhelt. 

587,000,000 

613,000,000 

676,000,000 

778,000,000 

606,000,000 

606,000,000 

787,000,000 

070.000,000 


Percent. 


86.8 

86. 

87.6 

80.0 

86.8 

84.9 

80.6 

46.9 


Oonsumedor 
distributed. 


Bushelt. 
1,080,000,000 
1,068,000,000 
1,190,000,000 
1,168,000,000 
1,068,000,000 

948,000.000 
1,801,000,000 
1,  lis,  000,000 


The  section  which  produces  the  larger  part  of  the  crop,  the  West- 
ern, also  consumes  tne  largest  proportion  at  this  date,  leaving  out 
of  the  account  the  insignificant  quantities  grown  in  the  Eastern  and 
ill  the  Pacific  coast  States.  About  65  per  cent,  of  the  product  is 
usually  distributed  in  the  Western  States,  but  this  year  only  63.7. 

?dT  cent,  is  reported,  a  portion  far  below  the  usual  consumption, 
his  marks  the  present  year  as  altogether  exceptional  in  this  respect. 
It  also  aecounts  for  the  reduction  in  value,  which  is  recorded  else- 
where, since  the  December  returns  of  value  were  made. 

On  the  contrary,  the  consumption  of  com  in  the  cotton  States  is 
always  less  in  proportion  at  this  date,  because  the  crop  matures  later 
and  the  winter  is  milder,  but  especially  on  account  of  the  compara- 
tive absence  of  feeding  for  beef  and  the  necessity  of  general  and 
late  feeding  of  "  plow  stock"  in  the  spring  and  summer  cultivation 
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of  corn  and  cotton.  A  considerable  share  of  the  com  crop  m 
reserved  for  use  after  A^ril  and  until  July,  by  far  the  busiest  i 
of  the  year  for  horses  and  work  cattle. 

The  details  of  this  consumption,  yekr  by  year,  in  the  princ 
groups  of  States,  can  be  studied  in  the  following  record: 


Sections. 


New  England 

Middle!: 

Southern 

Western 

Pactflc 

ITevada,  Colorado,  and  Territories. . 


1888. 


P9rct. 
70.2 
62.  G 
fi6.5 
66.2 
74.6 
65.0 


1884. 


Faret. 
66.2 
68.3 
58.6 
69.8 
70.7 
70.2 


1885. 


Perct. 
02.9 
68.4 
68.6 
68.8 
60.4 
66.5 


1886. 


Per  ct 
61.6 
59.8 
54.6, 
61.6 
68.4 
68.8 


1887. 


Perct. 
68.8 
61.8 
68.1 
65.6 
70.5 
67.0 


1888. 


Perct. 
66.4 
66.6 
66.5 
09.6 
78.8 
59.5 


1889. 


Perct. 
66.5 
62.0 
56.7 
61.4 
75.1 
68.5 


Turning  from  distribution  to  date,  we  find  970,000,000  bushels 
ported  in  the  hands  of  farmers,  or  183,000,000  bushels  more  th — 
last  March,  and  462,000,000  bushels  more  than  in  1888.     In  the  Mid 
States  there  is  no  increase  over  last  year.    In^the  Southern  Stai 
the  aggregate  is  greater  by  several  millions  than  ever  before.    T 
table  IS  as  follows  : 


Bactlons. 


New  England 

HlddkiT. 

Southern 

Western 

Faciflc. 

Nevada,   Ooknudo, 
and  Territories 

Total 


1887. 


BwheU. 

8,206,200 

29,045,170 

168,354,600 

405.400,820 

1,810,040 

6,016,290 


006,844,660 


Perct. 
86.7 
88.2 
41.9 
84.4 
29.5 

88.0 


86.2 


1888. 


ButheU. 

8,177,620 

28,606,170 

187,836,040 

278,110,160 

1,061,060 

0,404,560 


606,278,510 


Perct 
84.6 
84.4 
44.6 
80.4 
21.7 

40.5 


84.9 


1880. 


BuMkeiU. 

2,804,560 

81,759,010 

182,070,480 

662,963,860 

1,112,810 

6,672,340 


787,482,060 


Perct. 
83.6 
88.0 
44.8 
88.6 
94.0 

81.5 


89.0 


1880. 


BuMkeis. 

2,878,780 

80,008,860 
199,408,040 
780,448,050 

1,881,250 

6,284,010 


909,08c;,480 


Per 


There  are  twelve  States  in  the  Western  group,  but  only  seven 
them  may  be  considered  sources  of  the  commercial  supply.     It 
more  important  to  consider  the  com  surplus  States  relative  to  t 
question  of  distribution.    The  following  statement  shows  the  p 
portion  of  the  crop  on  hand  in  these  States : 


states. 


Ohio 

Indiana... 
Illinois.... 

Iowa 

Missouri  .. 

Kansas 

Nebraska. 

Total 


1887. 


Biuheh. 

88,671,400 

43,954.150 

77,682,660 

59,664,100 

48,112,700 

40,547,840 

46,685,470 


844,208,890 


P.ct 

85 

87 

87 

80 

80 

82 

43 


84.4 


1888. 


Buahela.. 

22,189,100 

19,092,000 

48,734,800 

62,890,680 

39,465,720 

18,871,280 

84,465,500 


240,559,060 


P.ct 

30 

28 

81 

84 

28 

24 

87 


80.8 


18S9. 


BuBhels. 
38,187,880 
60.191,200 
114,004,600 
114.075,120 
72,929,880 
62,201,380 
57,686,800 


499,226,860 


P.ct 

41 

40 

41 

41 

86 

88 

40 


89.0 


1800. 


Bu^iels. 

87,800,260 

47,995,200 
12 ',880, 000 
167,968,680 
102,865,270 
117,848.980 

68,789,780 


607,218,110 


In  these  States  the  stock  on  hand  appears  to  be  667,000, 000  Tbushel^^ 
or  69  per  cent,  of  the  ajggregate  for  the  country,  and  about  the  averac^- ' 
aggregate  for  the  entire  crop  at  this  date  for  the  past  ei^ht  years.   X 
is  seen,  also,  as  a  noticeable  but  by  no  means  a  surprising  fact,  ths^* 
about  seven-tenths  of  this  surplus  is  in  States  beyond  the  Mississippi^ 
and  Uiat  nearly  half  of  the  com  remaining  in  the  countr}^  is  in  these 
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States:  Iowa,  Missouri,  Kansas,  and  Nebraska.    It  reduces  to  narrow 
limits  the  commercial  search  for  supplies  of  com. 
The  present  crop  was  well  ripened  and  of  ffood  quality,  with  a  high 

Eorcentage  of  merchantable  grain.    The  crop  of  1883  was  somewhat 
etter,  and  that  of  1885  quite  as  j^ood.     The  difference  in  the  quality 
of  the  crops  of  seven  years  past  is  thus  indicated  by  the  record: 


1884 
1886 
1686 
18S7 
1888 
1880 


MerchAotftbta. 


BuiKeU. 

986,986,641 
1,608,832,101 
1,688,018,860 
1.488,446,880 
1,288,166,860 
1,687,406,080 
1,810,667,860 


Beret 
60.0 
89.0 
78.0 
86.0 
84.0 
82.4 
85.7 


UnmerchAiitftble. 


BwiheU.  * 
615,140,854 
802,198,881 
868,168,140 
896,  M4, 170 
288,994,640 
860,884,070 
808,884.160 


JPtfT  Ct, 

40.0 
11.0 
88.0 
14.0 
16.0 
17.8 
14.8 


The  value  of  the  crop  on  the  basis  of  March  prices  of  merchantable 
and  unmerchantable  com,  separately  estimated,  is  as  follows: 

Merchantable,  at  27.9  cents  per  bushel $504,874,664 

Unmerchantable,  at  19. 2  cents  per  bushel 58, 077, 688 

Total  value,  on  basis  of  March  prices 662, 952, 852 

Total  Talue,  on  basis  of  December  prices. 597, 918, 829 

Reduction  in  three  months 84, 966,477 

This  is  a  decline  of  nearly  6  -per  cent. ,  which  is  the  natural  result 
of  a  large  surplus  with  limited  demand  and  high  cost  of  transporta- 
tion to  market.  The  previous  crop  was  a  large  one,  and  a  similar 
f  idl  in  prices  occured  last  winter. 


states. 

1870. 

1877. 

1878. 

1870. 

1880. 

1881. 

1888. 

i8n. 

1884. 

1885. 

1886. 

1887. 

1888. 

1880 

Keatuokj 

Ohio 

CU. 
80 
88 
S8 
84 
81 
41 
40 
» 
28 
84 
S7 

CU. 
88 
40 
88 
84 
29 
88 
88 
2& 
27 
21 
18 

CU. 
40 
88 

88 
S7 
25 
20 
28 
16 
26 
10 
16 

CU. 
87 
80 
45 
84 
81 
80 
27 
94 
25 
27 
21 

Ct». 
88 
41 
40 
40 
86 
80 
86 
86 
86 
20 
26 

CU. 
70 
61 
63 
60 
58 
&I 
53 
44 
65 
56 
89 

CU. 
58 
88 
50 
48 
47 
58 
45 
88 
89 
87 
88 
51 

CU. 
48 
47 
52 
41 
40 
48 
48 
88 
85 
86 
84 
45 

CU. 
43 
41 
40 
84 
31 
84 
88 
83 
86 
83 
18 
80 

Ctt. 
85 
88 
34 
89 
88 
34 
83 
84 
85 
84 
19 
88 

CU. 
84 

85 
88 
88 
81 
87 
84 
80 
81 
87 
80 
87 

CU. 
58 
48 
48 
45 
41 
48 
87 
85 
87 
87 
80 
85 

CU. 
84 
85 
48 
81 
88 
86 
88 
84 
80 
86 
28 
88 

CU. 
84 
81 

Xiohiffan    

Icdlana  

nunoii 

Wifconsin 

Mlimenta 

Iowa 

87 
87 
84 
80 
87 
10 

ViMouri 

83 

18 

Nebraaka 

DakoCa 

17 
88 

United  Statas.. 

• 

87 

85.8 

81.8 

87.5 

88.6 

68.6 

48.4 

48.4 

85.7 

SS.8 

80.6 

44.4 

84.1 

88.8 

The  export  prices  of  recent  years,  which  follow,  can  be  compared 
with  these  farm  values  by  reference  to  the  following  table: 


Yean  ended  June  80— 

Price. 

Yean  ended  June  80— 

Price. 

Yean  ended  June  80— 

Price. 

J87S 

Centt. 
66.8 
47.1 
54.8 
66.8 

1888 

CenU. 
66.8 
OS.  4 
61.1 
54.0 

1886 

CenU. 
49.8 

isn) 

1888 

1887 : 

48.0 

i»«o 

18M 

1885 

1«88 

55.0 

ijJBl 

1880 

47.4 
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WHEAT. 


The  proportion  of  the  crop  remaining  in  the  hands  of  growers  on 
the  1st  of  March  usually  ranges  from  26  to  33  per  cent.  In  1885  it 
was  33  per  cent.  The  present  returns  make  it  31.9  per  cent,  of  the 
crop  of  1889,  or  166,000,000  bushels.  The  lowest  percentage  ever  re- 
ported was  within  a  fraction  of  26  per  cent,  after  the  disastrous  sea- 
son of  1881.    The  statement  for  ten  years  is  as  follows: 


IB* 


1890 

1880 

1888 

1887 

1886...... 

1886 

1884 

1888 

1882 

1881 


Crops 

of  previous 

years. 


BuaheU. 
480,660,000 
415,8  8,000 
466,839,000 
467,218,000 
867,112,000 
612«766,000 
421,080,160 
604,185,470 
888,880,090 
408,649,868 


Infannen'b*"** 
Msidil. 


166,000,000 
112,000,000 
182,000,000 
122,000,000^ 
107,000.000 
160,000,000 
119,000,000 
148,000,000 
96,000,000 
145,000,000 


The  wheat  crop  of  1889  was  exceeded  by  the  crops  of  1880,1882, 
1884.    The  average  remainder  in  thehanasof  growers  on  the  Ist 
of  March,  for  ten  years  past,  has  been  130,000,000  bushels;  thea\^ 
agecropdi  ringthis  period 450,000,000  bushels.    Only  in  yearshav:^^ 
a  product  mucn  below  this  average  has  the  March  remainder  fal 
below  130,000,000  bushels,  with  the  sole  exception  of  1886, 
crop  of  467,000,000  followed  one  of  857,000,000. 

The  distribution  of  the  crop  is  thus  presented: 


Visible  supplsr  March  1,1880 

In  farmeFB^^handB  March  1,1880 

Crop  of  1880  (round  numbers) 

Consumption,  twelve  months 

Seed,  spring  and  fall 

Exported  March  l,l880,tQ  March  1,1890 


Visible  supply  March  1, 1800 
m  farmers^  hands  March  1, 


1890 


Tbtal. 


Distribution. 


BuiheU, 


296,000,000 
64,000,000 
98,000,000 
20,000,000 

156,000,000 


686,000,000 


Supply. 


Bu»hel$, 

88,000, 

112,000, 

4W.000. 


Average  farm  price  of  wheat  for  the  years  1875-'89. 


States. 


Kentucky. 
Ohio...... 

Michigan  . 
Indiana... 
Illinois  — 
Wisconsin. 
Minnesota 

Ipwa 

Missouri  .. 
KJansas — 
Nebraska . 
Dakota 


United  States 


1875. 


$1.06 
1.09 
1.16 
.97 
.91 
.91 
.86 
.71 
.96 
.87 
.64 


1.00 


1876. 


fl.OO 

1.14 

1.16 

1.08 

.98 

1.01 

.90 

.90 

.  89 

.86 

.78 


1.087 


1877. 


$0.99 

AM 

l.SS 

1.18 

1.04 

.98 

.91 

.87 

1.00 

.8e 

.88 


1.068 


1878. 


10.70 
.88 

.86 
.81 
.75 
.67 
.51 
.60 
.67 
.60 
.49 


.777 


1879. 


11.08 

i.w 

1.17 

1.17 

1.07 

1.04 

.94 

.98 

1.01 

.89 

.84 


1.108 


1880. 


10.08 
1.06 
.97 
•  99 
.96 
1.00 
.87 
.82 
.89 
.70 
.78 


.061 


1881. 


11.81 
l.SO 
1.85 
1.87 
1.88 
1.10 
1.06 
1.06 
1.19 
1.06 
.97 


1.198 


tUBL 


|0.0(7 
.96^ 
.09 
.09 


.09 


.79 
.89 

.«r 

.or 

.80 


.860 
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* 

1 

««. 

1888. 

1884. 

1885. 

1888. 

1887. 

1888. 

1889. 

10.96 
.99 
.06 
.96 
.98 
.88 
.80 
.80 
.88 
.78 

.72 

to.  74 
.78 
.74 
.67 
.68 
.60 
.50 
.66 
.62 
.45 
.42 
.46 

to.  95 
.91 
.84 
.86 
.81 
.78 
.70 
.67 
.77 
,.65 
'.57 
.63 

to.  72 
.74 
.78 
.70 
.09 
.68 
.61 
.60 
.63 
.58 
.47 
.52 

to.  78 
.75 
.74 
.72 
.70 
.64 
.59 
.61 
.62 
.61 
.58 
.52 

to.  96 
.97 
.98 
.94 
.9^ 
.90 
.9i 
.80 
.88 
.88 
.83 
.91 

to.  78 

.70 

*74 

.71 

.70 

.70 

.71 

.68 
.64 

.56 

' 

.68 

.60 

tes 

.91 

.645 

.771 

.687 

.681 

.996 

.608 

A'verage  exportprioe  of  wheat 


rMtfs. 

AreFAge 
price. 

Tean. 

Average 
price. 

n.24 
1.17 
1.84 
1.07 
1.94 
1.11 
1.19 

'  '      '          \ 

1882-'88 

11.18 

1888-^84 

l.W 

1884-'85 

.868 

188^-*86 

.870 

1886-*87 

.800 

l887-'88 * 

.868 

.897 

1 

l^ht  per  "bushel  is  determined  by  an  investigation  which  in- 
retnms  of  Department  correspondents,  State  agents  and 
spondents,  and  prominent  millers.  The  aim  is  to  give  as 
>ossible  the  average  of  all  grades  of  wheat.  It  is  evident 
nv  estimates  which  reiwh  ns  from  foreign  countries  only 
ble  wheat  is  included,  sometimes  high-grade  wheat,  so  that 
if  taken  as  an  average  of  the  entire  crop,  is  too  high.  It 
cult  to  find  wheat  in  this  country  that  weighs  60  to  65 
•  Winchester  bushel,  which  is  a  little  smaller  than  the  im- 
flish  bushel.  This  is  simply  justice  to  the  grain  of  the 
ktes,  which  might  otherwise  sustain  undeserved  prejudice, 
t  of  the  last  seven  crops,  as  thus  estimated,  is  as  follows: 


Yean. 

Weight 

per 
buflheL 

MaaBured. 
bushete. 

Weight  in 
pounds. 

Buflhela  of  60 
pounds. 

56.9 
58.8 
57.0 
58.4 
58,5 
56.5 
67.7 

480.154,600 
512,768,900 
8W,  112, 000 
457,818,000 
456,829,000 
41.5,868,000 
490,560,000 

88/906, 188,860 
29,912,751,800 
80,869,787,0tX) 
26,686,632,000 
26,702.852.800 
23,4»>,06«5,800 
98,2Sr,039.60e 

896,486,481 
408,545,868 
389,496,449 
444,777,208 
44.SM7.588 
891,417,782 
471,460,668 

•age  weight  per  measured  bushel  of  the  seven  crops  is  67.7 
he  last  crop  is,  therefore,  exactly  the  average  of  the  seven.  In 
60  pounds  it  makes  471,460,663  bushels;  less  by  27,000,000 
1  bushels  than  the  crop  of  1884. 


\ 
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THE  ARID  ZlANDS. 

The  distribution  of  crops,  jnetliods  of  culture,  and  managen 
farm  animals  in  the  arid  region  are  so  at  variance  and  in  c( 
with  conditions  obtaining  in  the  districts  of  adequate  rain-fa 
our  ordinary  statistical  methods  are  only  partially  applicable 
territory  west  of  Kansas  and  Nebraska.  Crops  have  been  a 
tered  that  no  accurate  generalizations  upon  area  or  conditioi 
be  hazarded,  and  breadths  so  small  that  100  per  cent,  increa 
single  year  might  not  be  improbable.  The  status  of  individuE 
has  been  liable  to  extraordinary  and  sudden  changes.  As  t 
animals,  thjd  owners  themselves  do  not  know  the  numbers 
range  stock,  and  can  obtain  only  an  approximation  of  the  f  ac 
a  year  at  the  round-ups,  and  some  of  them  do  not  care  to  imj 
indefinite  knowledge  they  possess.  The  assessor's  returns,  ae 
are  lamentably  incomplete,  and  are  supplemented,  in  the  es 
of  €dl  intelligent  people,  by  50  to  100  per  cent,  increase,  ac< 
to  the  proportion  of  omissions  which  local  tests,  the  beef  oi 
and  other  evidences  tend  to  prove.  The  United  States  censi 
is  and  can  be  only  an  approximation,  though  it  should  be 
close  one  by  thorough  revision  and  test  of  returns  and  estiiA 

Years  ago  it  was  seen  that  more  minute  and  searching  met 
collecting  statistics  than  those  available  in  settled  parts  of  tb 
try  would  be  necessary,  involving  something  more  than  vo! 
work  and  requiring  special  appropriation,  at  least  while  the  aU 
for  collection  of  statistics  is  so  small  as  at  present. 

At  the  last  session  of  Congress  a  small  part  of  the  regulai 
priation'for  statistics  was  reserved,  by  a  proviso,  "  for  special 

Stion  of  the  agricultural  statistic^of  the  Rockv  Mountain  r 
1  investigation  has  been  commenced  and  will  be  continue 
the  very  limited  means  available  for  such  purpose,  to  obta,in 
complete  and  accurate  view  of  the  agricultural  resources  ' 
part  of  the  continent  and  of  the  extent  and  direction  of  their  d 
ment.  A  statistical  survey  of  the  moimtain  region  is  now 
importance  as  an  indication  of  the  real  value  of  its  natural  re 
and  as  a  stimulus  to  their  development. 

The  recent  brief  ioumey  of  the  Statistician,  which  occupied  s 
a  month,  sufficed  for  a  hasty  observartion  of  portions  of  west 
braska,  Colorado,  and  Wyoming,  a  conference  with  civil  ai 
cultural  officials  and  representatives  of  rural  industries  and 
gation  enterprises,  a  collection  of  available  facts  from  St 
Territorial  archives,  and  for  obtaining  a  better  stand-point  o 
vation  of  the  real  condition,  tendencies,  and  limitations  of  mi 
agriculture,  and  a  suitable  preparation  for  planning  and  ] 
the  statistical  campaign  during  the  current  fiscal  year. 

TRANSITION.  ' 

The  desert  of  a  few  years  aj^o,  so  bare  and  barren,  and  so  1 
in  the  view  of  all  beholders,  estimated  only  at  the  value  of  iU 
ing  capacity  for  range  cattle  and  sheep,  is  rapidly  changing 
pearance  and  in  public  appreciation,  its  eastern  portion,  as  a 
found  "rain  belt,"  has  been  carved  into  homesteads,  and 
without  regard  to  irrigation.  It  was  held  alike  by  sage  and  < 
twenty  years  ago,  that  half  of  Nebraska  was  agricultural,  th 
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'  half  pastoral;  that  successful  agriculture  could  not  be  expected  to 
succeed  beyond  the  100th  meridian.  The  S0ttler  gradually  moved 
"westward,  and.  utterly  regardless  of  this  dictum,  passed  the  desert 
line,  building  nis  cabm  and  turning  the  soil  and  growing  cOm,  stop- 
ping not  even  at  the  Colorado  line;  and  to-day  he  is  growing  a  bet- 
ter crop  of  mai^in  all  the  eastern  counties  of  the  Centennial  State 
than  is  the  farmer  of  Michigan  or  northern  New  York.  He  has 
been  told  that  a  year  of  drought  and  starvation  would  come,  and 
some  pinching  droughts  have  confronted  him,  as  they  have  the  farmer 
of  Illinois;  still  he  has  pushed  westward  with  heroic  determination, 
breaking  and  subduing  the  soil^  and  showing  by  his  improvements 
that  he  is  there  to  stay. 

In  a  visit  to  Yuma,  Colorado,  farmers  were  found  who  had  fled 
from  the  droughts  of  Illinois,  some  old  men  of  sixty,  starting  anew 
on  a  desert  homestead,  who  had  broken  the  soil  deeplv  with  norses 
and  cattle,  and  even  cows,  and  are  getting  wheat  yielding  twenty 
bushels  per  acre,  cribbing  hundreds  of  bushels  of  corn,  growing  oats 
and  potatoes,  hay  and  vegetables,  and  converting  a  former  scene  of 
desolation  into  one  of  beauty  and  bloom.  Deep  breaking,  subsoil- 
ing,  and  frequent  cultivation,  processes  the  very  reverse  of  those 
practiced  by  the  pioneer  farmer,  are  the  sources  of  the  new  prosperity. 

Colorado  agriculture  is  contesting  with  mining  for  superiority  in 
value  of  production,  and  her  wisest  publicists  assert  that  one-third 
will  this  year  be  produced  without  irrigation.  The  eastern  counties, 
the  great  divide  Between  the  Platte  ana  the  Arkansas  that  extends 
eastward  from  the  base  of  the  mountains,'  and  other  areas  where 
potatoes  and  other  vegetables,  alfalfa  or  millets,  will  grow  without 
irrigation,  and  the  range  with  its  natural  pasturage,  will  give  this 
year  of  the  fruits  of  the  earth  many  millions  of  dollars  in  value  by 
virtue  of  the  rain-fall  properly  utilized. 

What  is  the  cause  of  this  magical  change  ?  As  the  mines  in  which 
the  ores  have  been  hidden  for  ages.were  discovered,  so  a  new  agri- 
cultural country,  that  has  also  existed  for  ages,  has  been  discovered 
by  the  light  of  practical  experience  and  a  higher  science.  Has  there 
been  an  increase  of  rain-f  aU  ?  The  records  of  the  rain-gauge  do  not 
show  it  very  conclusively,  though  it  is  now  said  that  this  instrument 
is  no  true  test  of  the  real  precipitation.  Yet  there  is  a  change  of 
climate.  The  agricultural  values  of  the  climate  have  increased. 
The  moisture  that  was  before  carried  away,  flowing  from  the  surface 
like  water  from  a  duck's  back,  is  held  in  the  soil,  taken  up  by  the 
roots  of  plants,  given  out  through  their  leaves,  or  evaporated  from 
the  surface  of  the  soil,  and  a  marked  increase  of  humidity  of  the 
atmosphere  is  the  result,  which  is  shown  in  dews  unknown  before. 
This  humidity  is  a  factor  in  plant  growth,  though  it  is  not  made 
apparent  by  such  a  measure  of  precipitation  as  the  rain-gauge. 

Thus  the  homestead  area,  supposed  to  be  limited  to  200  miles 
west  of  the  Missouri,  already  extends  about  400  miles.  The  error 
arose  f rom^  a  deficient  knowledge  of  agricultural  meteorology,  a 
misconception  of  the  quality  of  the  arid  soil,  an  underestimate  of  the 
actual  ram-fall,  and  a  failure  in  adaptation  of  rural  methods  and 
processes  to  the  unusual  conditions  prevailing.  Nor  is  the  lesson 
yet  fully  learned;  there  are  surprises  of  success  in  reserve  for  the 
experimental  arid-lands  farmer  of  the  future. 

There  is  another  transition  in  progress.     It  is  partially  the  effect 
of  this  above  indicated.    These  two  hundred  miles  of  homesteads 
AO  89 18 
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were  formerly  ranges  for  cattle  and  sheep.    The  great  flocb hare      W%^ 
been  driven  back  to  the  higher  plains  or  the  mountain  parband      i''*%ri 
valleys.     As  the  prosperity  of  the  ranch  became  known  in  the  East      l^a^ 
and  in  Europe,  inflation  set  in.  prices  advanced,  and  yotinpf  wttle      I  %^i 
were  quoted  and  bought  and  sold  at  higher  rat«s  than  in  any  other      ft.'^j^ 
markets  of  the  Unitea  States.    Millions  were  invested  inrancnprop-     Tl^j^ 
erty  and  privileges.    The  sellers,  infatuated  as  were  the  buyers,     m^Z^xl 
established  new  ranches,  crowded  the  range,  injuring  the  pasturage     \%^ 
and  enfeebling  the  stock.    Then  came  the  hard  winter  of  1886-'87,     ISj^ai* 
and  fearful  losses  occurred,  which  added  to  the  depression  caused  by     l^oa  ^ 
declining  prices,  and  deepened  the  despondency  or  the  cattle  grower,     l^^aa 
who  begms  to  feel  that  his  business  must  in  the  future  be  conducted     ljg>  ^ry  ^ 
less  on  the  nomadic  idea  and  in  better  accordance  with  economic     1^  ^.o 
principles.    The  stock  must  be  kept  in  hand,  looked  ^ter,  fed  \^    lk\^ 
winter  storms  when  grass  can  not  oe  obtained,  and  water  must  be    ■-^  ^ 
provided,  for  it  is  imderstood  that  cattle  die  of  unquenched  thirst,    M^^'\ii 
when  streams  are  frozen  over,  as  well  as  from  starvation  when  th®    m^?^  r 
grass  is  covered  by  snow  and  ice.  ^        Mtix* 

It  was  a  wise  and  patriotic  idea  to  utilize  the  grasses  of  the  plai*^  mivs' 
and  mountains  that  were  wasted  thirty  years  ago.  It  was  a  loss  ^^  Mfe- 
national  income  nearly  as  large  as  would  be  the  loss  of  the  cotto^  M^ 
crop.  It  was  public  property,  common  wealth,  and  the  profits  sti^Ji  W 
ulated  utilization,  till  the  very  cheapness  of  pasturage  threatened  i *^  M' 
destruction — a  forcible  illustration  of  the  wastefulness  of  commn-^^'    w 

The  business  of  ranching  has  tested  its  capacity  to  found  a  Sta'fc^^ 
It  has  not  endowed  with  great  wealth  a  populous  community,  ( 
lished  churches,  built  school-houses,  and  dotted  with  homes  of 
fort  and  abundance  the  landscape.    Nor  can  it.    It  has  done  soub- 
thing,  if  not  its  best;   it  has  at  some  points  overdone,  if  it  ' 
not  Qone  its  worst.    It  is  a  useful  industry  yet,  to  supplement 
others  that  are  practicable,  on  lands  that  can  be  irrigated  extensivel 
but  there  are  metals,  the  useful  as  well  as  the  precious,  to  be  min< 
and  manufactured,  requiring  transportation  to  all  points,  labor  ru 
and  ^killed,  and  all  the  appliances  of  art  and  industry,  aided  ' 
science  and  inventive  gemus.     These  points  gained,  agriculti 
which  has  now  no  motive  or  opportunity,  will  flourisJi  and 
extended,  and  a  better  style  of  ranching  will  utilize  the  areas  t 
would  otnerwise  ever  be  waste. 

The  patriotic  citizen,  looking  to  the  prosperity  of  the  future,  d 
not  regret  the  decadence  of  the  old  idea  of  ranching.    Twenty-fl 
acres  of  pasture  used  four  jrears  in  fitting  one  bullock  for  t 
shambles  is  no  basis  for  the  wealth  of  a  State.     Population  can  n 
be  sustained  or  civilization  advanced  on  this  idfea.     It  was  a  go 
enough  theory  for  a  few  pioneers  who  sought  wealth  to  spend  el 
where,  but  lite  cotton  in  the  South,  utterly  incapable  of  sustainin^^^*^*? 
a  population  of  millions,  whose  income  from  this  source  would  ^^^ 
less  than  $20  per  head.   America  can  give  no  permanent  adhesion  t^^<^ 
the  Arab  or  any  other  nomad.     Even  the  cattle  ^ower  of  the  Pan — ^" 
pas  is  tending  toward  agriculture,  and  progress  is  apparent  in  sem^^^' 
civilized  countries.     The  Rocky  Mountains  are  resonant  with  tfc=3e 
echons  of  progress. 

There  are  further  transitions.    The  cattle  no  longer  "^ear  the  Tex^^fl 
character  prominently,  nor  even  that  of  the  gaunt  and  unffain^ij 
native  of  degenerated  European  blood,  but  are  becoming  modified  ^^y 
the  Shorthorn,  the  Hereford,  and  Polled  Angus.     This  is  one  reasoiz 
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'\  for  the  increafiie  of  beef.  Animals  are  heavier,  and  the  quality  of  the 
;\  meat  is  improved.  A  similar  improvement  is  Roing  on  in  herds  of 
^  I  horses  by  the  impress  of*  the  Clydesdale  and  the  rercheron.  This 
*  impreyement  leads  to  another  of  necessity ;  better  care  and  feed. 
All  of  these  tend  to  improvements  which  are  of  the  farm  rather  than 
of  the  ranch. 

A  notable  example  of  this  tendency  is  seen  in  the  course  of  the 
Warren  Live  Stock  Oompanv.  It  is  the  consolidation  of  a  score  or 
^  I  more  of  small  ranches  established  originally  by  Governor  F.  EL 
f  ^  Warren  and  others,  at  points  where  water  cotud  conveniently  be  ob- 
'^  tained  on  Bear,  Horse,  and  Pole  Creeks,  west  of  Cheyenne.  Where 
^ater  was  scarce  on  the  surface,  wells  sunk  in  creek  beds,  and  oper- 
ated by  windmills,  sufficed  for  all  requirements.  The  company 
holds  95,000  acres  in  fee-simple,  23,000  acres  of  school  and  university 
^^md,  brides  a  large  area  in  range  rights.  The  location  is  on  the 
Vnion  Pacific  belt. 

The  land  is  improved  by  the  construction  of  30  miles  of  main  ditch 
Azid  6d  miles  of  laterals,  with  storage  basins  of  large  capacity,  by 
^liich  a  la^ge  area  of  meadow  land  can  be  flooded  at  wm.   A  four-wire 
^d  top  i)ole  fence  incloses  the  whole  tract  of  more  than  a  quarter  of 
'^^illion  acres,  and  a  telephone  system,  which  uses  fourteen  instru- 
ments, connects  the  ranches  with  the  Cheyenne  office  and  with  each 
other. 

There  are  kept  by  this  company  about  90,000  sheep,  2,500  cattle, 

*fpoo  horses,  and  2,500  Angora  goats.    When  others  were  ffiving  up 

fiteep,  Tinder  the  pressure  of  low  prices,  thousands  werQ  bought  at 

y^  rates.    Cotswold  sires  were  obtained,  and  afterwards  Shrop- 

**^ires,  with  the  purpose  of  producing  mutton  and  wool,  rather  than 

?^ool  alone.    This  required  oetter  feed,  which  led  to  enlargement  of 

^^'^^'i^rated  meadows  and  large  increase  of  hay  harvested.    But  this 

^^^  not  sufficient.    A  feeding  station  of  40  acres  was  obtained  in 

^^V>ra8ka,  where  com  is  very  cheap,  for  finishing  near  the  markets 

jj*ie    fattening  muttons.    Here  are  equipments  of  shedding,  yards, 

?^^^^«ils,  windmills,  tanks,  troughs,  barracks,  and  other  appliances  for 

^^^<31ing  economically  22,000  nead  of  sheep  in  close  proximity  to  the 

^Jiiroad  track.    Cattle  are  also  fed  here. 

^  ^):ds  is^a  practical  union  of  the  ranch  and  farm  ideas  and  an  adapta- 
^^^^  of  methods  to  changing  circumstances,  which  is  the  key  to  the  ^ 
^^.^C5ess  of  all  modem  enterprises. 


^  iron  and  steel,  as  is  well  known.  In  Wyoming  a  similar  result  is 
^*Uninent,  as  indicated  by  the  following  letter  written  by  the  Statis- 
tician from  that  Territory: 

Two  years  ago  there  were  624  miles  of  railway  lines  in  the  Territory.  At  the  be- 
ginning of  the  present  year  the  mileage  has  increased  to  949.  Railroad  projectors, 
'^th  the  prophetic  vision  of  their  class,  see  clearly  the  fixture  development  of  Wyo- 
^^oing.  It  is  a  strildnffly  siKnificant  indication  of  the  wealth  which  tabor,  with  the 
^d  ot  soil  and  sunlight  ana  water,  will  evolve  from  the  surface  and  the  depths  be- 
neath, that  four  transcontinental  railway  lines  will  traverse  its  territory  from  east 
\o  west.  The  Union  Pacific  connects  Omaha  with  Ogden,  in  Utah,  bv  way  of  Chey- 
enne ;  the  Chica^  and  Northwestern  has  reached  Caspar,  almost  in  the  center  of  the 
"TerritoxT,  153  miles  from  its  eastern  border,  on  its  way  to  Ogden  and  the  Pacific 
coast;  the  Chicago,  Burlington  and  Quincy,  already  near  the  eastern  border,  wiU 
strike  the  Platte  a  little  lower,  and  traverse  the  oil  belt  to  Utah  and  a  possible  Pa- 
cific terminus;  and,  fourth  (jperhrfps  not  last),  the  Pacific  Short  Line  id  pushing  with 
great  rapidity  from  Sioux  City  through  Nebraska  to  Wyoming  and  Utah  and  tho 
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Padfie  coast    These  lines  are  not  to  subsist  npon  through  businees,  butwlDbe  liii^^^ 

eventoallj  supported  by  local  traffic,  will  stimulate  settlement,  initiate  new  indiu-  mse^ 

tries,  and  furnish  cheap  transportation  to  surplus  products  of  lands  made  pioducb-  I'rkt^^ 

ive  by  irrigation.    The  Cheyenne  Northern,  a  branch  of  the  Union  Pacific,  is  push-  1^  ^^ 

ing  its  way  to  the  Northern  Pacific,  and  the  Wyoming  Southern  promises  a  line  bom  I'^lHri; 

Montana  yia  Sheridan  and  Buffalo  to  Caspar.    Already  oats  and  wheat  area'' dni£*  I '*^^^, 

in  the  market  of  Johnson  County  for  want  of  a  railway  outlet,  selling  at  Nebnim  |i!^^  . 

prices  to  the  few  who  have  occasion  to  purchase.    Souuem  Wyoming  has  formerly  I  j^i^  ' 

Been  hampered  and  restricted  in  its  development  by  the  unfortunate  poHcy  of  tM  W^. 

Union  Pacific,  which  has  stimulated  through  traffic  to  the  neglect  ana  diflconnge-  1]^  ^e. 

ment  of  local  development.    The  present  management  is  "working  on  a  wiser  plaA,  I '  ^^ 

and  competition  will  enforce  its  perpetuation.    Cheyenne  is  the  very  center  of  ^  W\^^ 

system  and  the  location  of  its  new  repair  shops,  where  1,000  workmen  will  hdp  to  1^  ^ 

ncrease  the  population  and  prestige  oi  the  Territory.  Mlf^^ 

^\^ 
IBBIOATION  PROBLEMS.  mm% 

After  all  that  can  be  done  in  dry  farming,  irrigation  is  a  necessity •  m&d 
The  land  is  almost  everywhere  fertile,  generaUy-  to  excess,  lacMr^R  Mi^ 
only  water  to  insure  large  and  certain  production.  This  source  9  m^^ 
production  can  be  more  fully  utilized,  greatly  enlarging  the  dom&i^ 
of  agriculture,  though  it  can  not  render  productive  the  entire  a 
In  Colorado  some  are  inclined  to  claim  adequate  water  supply 
one-fifth  of  the  surface;  while  others,  including  local  engmeers 
experience,  think  that  not  more  than  a  tenth  can  be  irrigated.  1 
different  stages  of  progress  in  water  utilization  are  six  in  numbers  _ 


(1)  The  use  of  the  rain-fall  in  what  are  properly  known  as 
belts,  by  the  most  effective  methods  of  cultivation,  and  the  selectio^^* 
of  suitable  plants,  especially  those  with  long  tap  roots. 

(2)  The  exhaustion  of  the  supply  furnished  by  rivers  and  creeks 
their  passage  through  the  plains,  by  means  of  irrigation  works,  sui 
as  are  already  in  so  extensive  use. 

(3)  The  enlargement  of  the  current  supply,  by  the  storage  at  high^ 
elevations  of  water  which  passes  away  in  spring  floods,  as  is  propose 
now  by  the  Government. 

(4)  The  sinking  of  galleries  below  the  surface  of  streams,  ev( 
when  they  are  practically  dry,  and  utilizing  by  canals  the  xrnde 

ground  currents.  This  is  becoming  a  common  and  popular  resourc- 
uch  a  plan  furnishes  pure  filtered  water,  at  Cheyenne,  for  the  sui 
ply  of  the  city,  without  pumping  or  much  expense,  from  Crow  Creel 
a  small  stream,  nearly  dry  in  summer,  , 

(5)  By  the  use  of  irrigating  pumps  of  great  power  in  lifting  suc-^  "^^ 
underground  currents  to  the  surface  from  bed-rock,  for  application:^  '^ 
to  lands  surrounding. 

(6^  By  artesian  weUs,  which  have  hitherto  proved  too  expensive  fo:^[^ 
use  in  irrigation.    It  is  possible  that  their  cost  and  the  uncertaint^^^^ 
of  obtaining  water  will  prevent  extensive  employnaent  of  this  m( 
of  water  supply,  though  they  are  quite  successful  in  Dakota. 

The  building  of  numerous  catch-basins  throughout  the  plains 
save  the  rain-fall  which  is  wasted,  so  far  as  the  lands  near  by  ar^^^^^ 
concerned,  will  add  greatly  to  the  supply  furnished  by  the  secon«^^-^ 
expedient  indicated.      There  are  natural  depressions  everywhei — ^=*^ 
wnich  can  be  utilized  at  very  slight  cost  and  with  entire  immunit-^-T     y 
from  risks  of  dangerous  floods.  

The  utilization  of  surface  water  does  not  exhaust  the  supply  fc — >^ 
irrigation.     The  application  involves  waste.     The  fugitive  water  -j^ 
as  if  by  an  instinct  of  preservation  from  threatened  dissolution  und_' 
the  fierce  rays  of  the  unobscured  sun,  sink  through  the  sands,  p^ 
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into  the  depressions  which  make  the  water-ways,  and  gradually  swell 
the  scanty  streams  at  lower  levels  or  course  their  way  towards  the 
sea  through  the  sands  below  the  river  beds.  Thus  a  part  of  the 
water  of  irrigating  canals  is  gathered  a  second  time  to  do  the  work 
of  irrigation.  This  is  the  case  notablv  in  the  South  Platte,  after  its 
waters  have  been  depleted  by  the  canals  about  Denver,  and  the  Cache 
la  Poudre  supply  has  been  similarly  used  between  Fort  Collins  and 
Greeley.  At  the  latter  place  the  cellars  require  protection  from  over- 
flow, water  in  wells  has  risen  near  to  the  surface,  and  the  waters  of 
irrigation  are  partially  restored  to  the  stream  to  find  their  Way  to  the 
South  Platte. 

Fort  Morgan  is  on  the  plains  at  the  bend  of  this  river,  about  80 
miles  below  Denver.  Six  years  a^o  there  was  a  desert  of  scanty  and 
brown  ^ass  and  cactus  plants,  wnere  now,  by  tbie  aid  of  irrigation 
enterprises,  are  flourishing  and  productive  farms,  tens  of  thousands  of 
tfcres  of  lands  already  reclaimed,  with  a  prospect  of  obtaining  water 
for  nearly  two  hundred  thousand  in  the  near  future.  It  is  claimed 
that  there  is  already  expended  nearly  $750,000,  mostly  by  citizens  of 
the  county,  and  lands  with  water  are  offered  near  town  for  $10  to  $15 
per  acre. 

In  Wyoming  V  development  companv  has  expended  $450,000  in 
tunneling  the  Laramie  and  preparing  to  irrigate  a  tract  of  about 
60,000  acres,  most  of  which  has  been  bought  of  the  Government  and 
paid  for,  and  is  now  awaiting  settlement.  This  praiseworthy  effort 
to  demonstrate  the  possibilities  of  agriculture  in  Wyoming,  and  to 
provide  a  vegetable  and  small-fruit  supply  for  Cheyenne,  has  been 
expensive  to  its  originators,  through  unexpected  delay  in  obtaining 
title,  yet  magnificent  farms,  it  is  expected,  will  soon  be  offered  to 
settlers  at  less  than  cost  of  water  for  their  irrigation.^ 

The  productiveness  of  these  irrigated  lands  is  surprising.  Facts 
abound,  for  which  there  is  no  present  space,  attesting  lavish  yields. 
Hay  is  the  principal  crop.  Alfalfa  and  potatoes  produce  heavily  and 
occupy  large  areas.  Oats  are  abundant.  Wheat  is  limited  by  the 
demand.  Statistics  of  production  will  appear  in  the  future  at  proper 
time  and  place. 

TRANSPORTATION  RATSa 

The  section  of  freight  rates  which  was  organized  by  a  require- 
ment of  Congress  July  1,  1882,  has  presented  in  each  monthly  crop 
report  of  this  division  during  the  year  statements  showing  through 
and  local  rates  of  freight  upon  the  principal  products  of  agriculture 
and  farmers'  supplies  from  important  points  of  shipment  in  all  parts 
of  the  country  to  large  market  centers,  by  rail  and  water;  also  the 
cost  of  transporting  our  surplus  agricultural  products  to  foreign 
countries.  Tne  rates  shown  were  tnose  in  operation  upon  the  first 
dav  of  each  month,  and  did  not  show  the  fluctuations  occurring 
between  the  reports. 

The  returns  from  the  several  trunk  lines,  Chicago  to  New  York 
and  points  taking  New  York  rates,  were  characterized  by  their  uni- 
formity and  sameness  throughout  the  year.  The  rates  reported  upon 
many  of  the  products  were  the  same  each  month.  •  Live  sheep  and 
hogs  and  lard  and  pork  were  reported  at  30  cents  per  100  pounds  in 
car-load  lots  each  month  during  the  year.  Grain  and  flour  25  cents. 
The  rate  on  cattle  was  reported  January,  February,  March,  and 
April  1  at  22i  cents  per  100  pounds  and  26  cents  for  the  balance  of 
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the  year.  Dressed  beef  waa  shipped  at  60  cents  until  June  1,  when 
the  rate  dropped  to  4fi  cents  and  continued  the  same  the  remainder 
of  the  Reason. 

For  a  comijarison  of  the  rates  upon  some  of  the  more  important 
articles  of  shipment,  reported  upon  the  first  day  of  each  montii  for  a 
series  of  years^  the  following  statement  is  presented: 


Montlw. 

CatOe,  car-load, 

Sheep,  car-load. 

Hogs,  car-load 

1865. 

1886. 

1887. 

188a 

1889. 

1885. 

1886. 

1887. 

1888. 

1880. 

1885. 

1886. 

1887. 

1888. 

I860. 

Ota, 

ot$. 

eta. 

Ota. 

Ota. 

Gt«, 

Ota, 

eta. 

Ota. 

Ota. 

CU. 

Ota. 

Ota. 

Ota. 

Ota. 

Jan.  1 

40 

25 

85 

.36 

aat 

no 

26 

46 

40 

80 

80 

80 

86 

SO 

80 

Feb.  I 

40 

85 

86 

85 

m 

00 

86 

46 

40 

30 

80 

30 

35 

80 

80 

Mar,  1 

40 

as 

85 

85 

88 

60 

46 

46 

40 

30 

SO 

80 

85 

80 

30 

Apr.  J 
May  1 

40 

as 

85 

86 

28 

60 

46 

46 

40 

80 

26 

80 

85 

80 

80 

40 

85 

85 

86 

86 

GO 

46 

40 

40 

30 

25 

SO 

36 

80 

10 

JUQQ  I 

80 

35 

85 

85 

26 

40 

49 

40 

26 

30 

36 

80 

85 

80 

80 

July  I 

85 

85 

85 

16* 

80 

40 

46 

40 

26 

80 

20 

80 

80 

80 

80 

^^•} 

25 

85 

86 

6* 

26 

40 

46 

40 

25 

80 

26 

80 

80 

18 

80 

Sept.  1 

as 

80 

85 

10 

86 

40 

46 

40 

96 

30 

86 

80 

80 

18 

80 

fl6 

86 

86 

16 

26 

40 

46 

40 

25 

30 

85 

80 

80 

18 

80 

Nov.  1 

85 

85 

85 

15 

26 

40 

45 

40 

25 

30 

25 

80 

30 

80 

80 

Dec.  1 

85 

35 

16i 

16 

26 

40 

45 

19 

25 

30 

80 

30 

r 

80 

86 

80 

1 

Vonths. 

Grain  and 

I  flour,  carload.* 

ILard  and  pork,  car-load. 

.  Dressed  beef,  oar-load. 

IfflR. 

1898. 

1887. 

1888. 

1889. 

1865. 

18d6. 

188T. 

1688. 

1889. 

1886. 

1886. 

1887. 

lflR8. 

1880. 

(Hs. 

Ct$. 

Ota. 

eta. 

Ota. 

OU. 

Ota. 

Ota. 

Ota. 

Ota. 

Ota. 

Ota. 

Ota. 

Oia. 

Cfa. 

Jan.  1 

f& 

25 

80 

27* 

85 

80 

80 

85 

88 

80 

TO 

^ 

66 

66 

60 

reb.  1 

as 

as 

80 

27i 

25 

80 

80 

35 

33 

30 

70 

65 

66 

60 

Mar.  X 

25 

25 

80 

m 

96 

80 

80 

85 

88 

80 

70 

66 

65 

65 

60 

Apr.  1 
May  1 

ao 

25 

80 

26 

86 

85 

80 

36 

80 

30 

70 

66 

66 

60 

60 

CO 

25 

•85 

25 

26 

25 

30 

80 

30 

80 

70 

G8 

06 

65 

60 

June  1 

90 

95 

85 

26 

26 

26 

80 

80 

80 

SO 

70 

66 

66 

66 

46 

July  1 

1ft 

ao 

25 

25 

26 
25 

26 
26 

25 
85 

25 
26 

30 
80 

80 
80 

30 

18 

30 
80 

St 

66 
65 

66 
66 

^ 

45 
46 

Sept.  1 

ao 

2S 

25 

25 

95 

26 

80 

80 

18 

80 

48* 

66 

65 

26 

46 

Ow,    1 

ao 

as 

86 

20 

25 

25 

80 

ao 

18 

80 

43* 

65 

66 

85 

46 

Kov.  1 

20 

25 

85 

90 

26 

26 

80 

80 

SO 

30 

43* 

66 

66 

86 

46 

Poc.  1 

as 

86 

85 

80 

86 

80 

SO 

80 

86 

80 

43* 

66 

81 

85 

45 

*Not  including  unground  com  after  August  1.    Ftom  August  1  to  December  1  the  rate  on  com  was 
80  cents  per  100  pounds. 

EBDUOTION  IN  FREIGHT  RATES. 

'  There  has  heen  a  very  heavy  reduction  in  the  rates  of  freight  upon 
all  classes  of  agricultural  products  during  the  past  twenty  years. 
Especially  is  this  true  of  the  rates  from  large  accumulating  points  in 
the  West  to  the  sea-board,  whether  intended  for  home  consumption 
or  export. 

The  construction  of  new  competing  lines,  better  facilities  for  trans- 
porting and  (luicker  handling  of  large  shipments,  and  the  compe- 
tition for  business  at  those  points  of  shipment  where  several  roads 
terminate,  as  well  as  the  action  of  the  law  of  supply  and  demand, 
and  the  convenience  of  carrier  or  shipper,  are  some  of  the  principal 
causes  of  the  decrease. 

The  following  statement  shows  the  average  rates  on  corn  and 
"wheat  from  Ohitago  to  New  York  and  the  per  cent,  of  decrease  from 
1870  to  1889,  inclusive,  and  from  St.  Louis  to  New  York  on  grain 
from  1876; 
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[▲Tenvge  rate  in  cents  Tia  all  raH] 

• 

Chicago  to  New  York. 

St  Louis  to  New 
York, 

Tears. 

Corn  per  buaheL 

Wheat  per  bushel. 

Ghtain  per  100 
pounds. 

' 

Average 

rate. 

Percent 
of  de- 
crease. 

Average 
rate. 

Per  cent, 
of  de- 
crease. 

Average 

rate. 

Percent 
ofSsT 

creaee. 

tajn        

88. 

80.68 

88.66 

28.93 

84.50 

82.40 

15.74 

18.90 

16.58 

14.56 

17.48 

18.40 

13.50 

15.12 

12.82 

12.% 

14.00 

14.70 

18.54 

12.88 

90.00 
81.80 
84.90 
81.08 
26,25 
2U.00 
16.86 
20.50 
17.70 
17.74 
10.80 
14.40 
14.47 
16.20 
18.20 
18.20 
15.00 
16.75 
14.60 
15.00 

1871          , 

•6.0 
•16.6 
•8.8 
12.5 
20.0 
48.8 
88.5 
41.0 
46.0 
87.6 
68.1 
61.8 
46.0 
66.0 
66.0 
50.0 
47.5 
51.6 
54.8 

•6.0 
•16.6 
•8.4 
18.5 
20.0 
48.8 
81.7 
41.0 
40.9 
84.0 
68.0 
51.8 
46.0 
56.0 
66.0 
50.0 
47.6 
51.7 
GO.O 

1872         .     

I8r9 

1874 

IgTR    

Ignj 

88 

88^ 

42 

82 

29i 

83 

26 

29 

29^ 
t28^ 

•1R77          

•8.8 

1878 

8.8 

1879       

15.2 

1880     

•6.8 

1881 

19.0 

1888       

25.8 

IflBS        ----.    ..........    ...■•••••■«■■••■■.« 

16.6 

1884 

84.2 

1885     

43.9 

1886 , 

26.6 

1887 i 

18.7 

1888 

26.8 

1880 

27.8 

•Increase. 


tOom  86  cents. 


Statement  showing  the  weekly  range  of  rates  of  freight  upon  com  and  wheats 
Chicago  to  New  York,  via  the  three  great  routes  for  the  years  1887, 1888,  and  1889. 

[In  oenta  per  buaheL] 


Lake,  Ohicago  to  Buffalo. 

Eirie  Canal,  Buffalo  to  New 
York. 

Chicago  to  New  York,  lake 
andcanali 

Week 

1887. 

1888. 

1889. 

1887. 

1888. 

1889. 

1887. 

1888. 

1689. 

fiyWwg — 

3 

j 

^ 

es 

i 

1 

1 

4i 

i 

44 

1 

8f 

1 

• 

1 

7 

1 

• 

1 

Kay    10 

8 

8 

P 

2L 

8 

^ 

6» 

6 

9i 

8t 

8: 

6t 

17 

8 

2 

^ 

2 

5 

4* 

8 

8i 

3» 

8i 

7» 

6 

4i 

5t 

84 

a 

8i 

^ 

a 

2 

u 

4* 

4* 

8( 

2» 

8» 

8 

7» 

5i 

4t 

6 

H 

81 

8 

8i 

H 

2 

2* 

2 

4* 

4 

Si 

8 

31 

8 

7 

5» 

5 

6^ 

5* 

June     7 

4i 

4 

•  ■  ■  • 

8 

2J 

2 

4i 

3J 

8f 

8f 

31 

8» 

7 

6* 

ek 

6| 

15 

5 

4 

8 

u 

^ 

8 

4| 

4J 

9J 

8f 

H 

t[ 

9» 

8 

it 

4 

6 

B| 

28 

6 

5i 

I 

H 

2 

H 

5 

4^ 

it 

If 

3| 

11 

10 

8J 

8» 

5t 

6* 

80 

H 

4* 

8 

8 

4 

8+ 

8 

8J 

8f 

9t 

8i 

4t 

4 

64 

^ 

July     7 

^ 

4 

8 

1: 

8 

8 

U 

4 

^ 

8i 

8 

3t 

81 

8* 

7f 

4i 

4 

5* 

54 

14 

4 

n 

U 

^ 

2 

4 

3i 

8* 

8i 

8^ 

8i 

8 

7f 

4* 

3f 

6 

5f 

22 

8i 

2 

8i 

2 

81 

31 

81 

2i 

8i 

3 

7J 

«♦ 

t 

6 

5t 

29 

8 

8* 

8J 

8 

H 

8» 

81 

8f 

^ 

4 

?l 

6i 

6 

51 

Aug.      T 

3i 

8 

2» 

n 

^ 

2 

4 

»♦ 

3^ 

4 

31 

0* 

6i 

M 

8} 

61 

15 

&» 

8 

8 

8} 

^ 

8 

8i 

8* 

4* 

4 

4 

8» 

7* 

6^ 

7i 

61 

6* 

^\ 

88 

8( 

81 

8i 

8 

^ 

2* 

31 

3^ 

4» 

8 
3 

4 

3f 

7* 

7* 

74 

6J 

61 

fti 

80 

4i 

4 

8* 

8 

8 

8 

8* 

3f 

4^ 

4i 

4 

8j 

7i 

7f 

6^ 

7* 

6* 

Sept.     7 

4| 

4 

3i 

8^ 

2* 

8t 

4 

3i 

81 

8 

4i 

4 

8» 

7« 

7t 

6* 

7«      (H 

15 

4 

8 

8f 

8^ 

21 

2* 

81 

3i 

«♦ 

^ 

5 

4^ 

7* 

7i 

7* 

6t 

7*  f 

7i 

22 

4 

a 

3} 

8i 

2J 

21 

4 

3J 

4 

3* 

5 

4* 

8 

7* 

n 

7* 

7* 

7* 

29 

4 

8 

8t 

8 

3 

2* 

4 

3* 

8* 

3^ 

5 

4* 

8 

7* 

7 

<H 

8 

7i 

Oct.       7 

4 

3 

2* 

8 

2t 

4^ 

4 

8t 

3i 

5 

4^ 

8i 

7f 

61 

H 

8 

7i 

14 

H 

4 

3* 

2J 

8 

81 

4i 

4 

8t 

8| 

5 

4» 

8* 

8 

6i 

5* 

8 

7i 

2S 

5* 

5 

2^ 

2 

8 

2| 

5 

4* 

3* 

3i 

6 

4* 

10* 

9i 

6 

6i 

8 

7i 

29 

H 

6 

2t 

2 

81 

31 

4J 

4# 

4 

31 

5 

4 
4 

10* 

9» 

8i 

5* 

2* 

7f 

Nov.      7 

4» 

4i 

2f 

2^ 

3 

8f 

4i 

4^ 

4^ 

31 

5 

?* 

9 

6J 

5J 

8 

7 

15 

2* 

2 

2t 

2 

2 

U 

6* 

6 

2J 

2+ 

5 

4f 

B* 

7 

5 

4} 

7 

3i 

23 

3 

2 

n 

2^ 

2^ 

6* 

6 

4i 

3* 

5 

4J 

9 

6i 

5i 

7i 

<H 

BO 

4i 

4 

. 
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Average  east  per  bushel  far  transporting  uiheaifrom  Kew  York  to  Liverpool,  from 

im  to  im,  inclusive. 

PMoe  radaoed  to  oente  at  2  oenta  i>6r  penny.] 


Yean. 

Steamer  rates. 

Years. 

Steamer  ratesL 

1886 

Pence. 

4.74 
6.18 
7.18 
6.40 
6. 78 
8.16 
7.64 
10.66 
0.08 
8.07 
8.03 
6.93 

Cents. 
9.48 
10.86 
14.86 
12.96 
11.66 
16.33 
18.28 
21.12 
18.16 
16.14 
16.04 
18.86 

1878 

Pence. 
7.61 
6.20 
6.88 
4.06 
8.87 
4.54 
8.40 

.    8.60 
8.46 
2.71 
2.67 
4.06 

Cente. 
15.22 

1867 

1870 

12.40 

1866 

1880.... 

11.78 

1860 

1881 

6.16 

1870 

[882 

7.74 

1871 

L888 

0.08 

1872 

1884 

6.80 

1878 

1886 

7.20 

1874 

1886 

• 

6.02 

1875 

1887  .... 

5.42 

1876 

888 

6.24 

1877 

t880 

8.12 

• 

Average  monthly  prices  paid  for  carrying  grain 

five  years. 

from  New  York  to  Liverpool  for 

Months. 

1886. 

1886. 

1887. 

1888. 

16S0. 

Jannaiy 

Pence. 
5.88 
4.41 
8.88 
3.88 
8.66 
2.75 
2.41 
2.83 
8.16 
4.00 
8.60 
2.66 

Cents. 

10.66 
8.83 
6.66 
7.66 
7.88 
6.60 
4.83 
4.66 
6.83 

.  8.00 
7.00 
6.83 

Pence. 
8.87 
2.33 
2.41 
3.C6 
8.70 
4.75 
2. 88 
1.88 
2.66 
4.00 
4.25 
4.66 

Cents. 
6.75 
4.06 
4.83 
7.83 
7.68 
9.50 
6.66 
8.66 
6.38 
8.00 
8.60 
0.8S 

Pence. 
4.01 
8.66 
8.16 
1.60 
1.58 
2.12 
2.62 
&00 
1.88 
2.00 
8.60 
8.00 

Cents. 
0.88 
7.88 
6.38 
8.00 
8.16 
4.26 
6.26 
6.00 
8.66 
4.00 
7.00 
6.00 

Pence. 

2.41 

1.83 

.83 

.48 

.62 

1.66 

1.76 

2.88 

6.38 

4.60 

4.60 

5.87 

Cents. 
4.88 
8.66 
1.66 
.87 
1.25 
8.88 
&50 
4.66 

10.06 
0.00 
9.00 

11.76 

Pence. 
4.16 
4.8S 
8.96 
2.01 
2.60 
8.41 
8.00 
4.88 
4.08 
6.41 
5.66 
6.00 

CenU. 
6.88 

FebniuT 

8.67 

Vhrrh   '.\].\.\.... 

7.08 

April 

Mfty 

5.88 
5.00 

jnne 

6.88 

July 

6.00 

Anipiflt 

8.67 

Clfiptoinlnr  ......... 

8.17 

O&ber 

10.88 

NoTember 

December .  n^    .a 

11. 17 
10.00 

1 

These  tables  illustrate  the  rednction  of  transportation  rates  in  a 
clear  and  striking  manner.  The  average  rate  on  com,  from  Chicago 
to  New  York,  for  instance,  was  32,66  cents  in  1872,  and  12.82  in 
1889.  The  wheat  rate  was  34.99  cents  in  1872,  and  16  in  1889. 
The  steamer  rates  gradually  increased  from  1866  to  1873,  then  de- 
clined until  1882,  and  have  since  remained  low  with  some  fluctua- 
tions, the  lowest  rates  being  reported  in  1887  and  1888.  The  decline 
is  from  21.12  cents  in  1873  to  5.34  in  1888.  The  cost  is  now  about 
three  times  as  much  from  Chicago  to  New  York  as  from  New  York 
to  Liverpool.  The-  cost  of  carriage  is  doubtless  greater,  in  many  in- 
stances, from  the  farm  to  Chicac'o  than  from  Chicago  to  Europe.  So 
it  costs  the  price  of  two  bushels  of  com  to  get  the  third  from  Ne- 
braska fields  to  the  foreign  market;  and  it  also  costs  a  large  fraction 
of  a  bushel  of  wheat  to  send  a  busnel  to  Liverpool. 

The  cost  of  getting  com  to  Chicago,  under  the  present  relatively 
low  rate,  is  this  year  so  burdensome,  in  view  of  the  low  prices  re- 
ceived, as  to  discourage  the  grower  and  keep  much  of  his  surplus  in 
the  bm. 

J.  R  Dodge, 

Statistida/a^ 

Hon.  J.  M.  Ruse:, 

Seoreta^Ti. 


REPORT  OP  THE  CHIEF  OP  FORESTRY  DIVISION. 


Sm:  I  have  the  honor  herewith  to  submit  my  JonrttL^mial  report 
on  the  work  of  the  Forestry  Division. 

As  I  have  i)ointed  out  in  my  former  reports,  neither  the  facilities 
nor  the  present  organization  of  the  division  are  adequate  for  such 
work  as  is  required  and  would  be  justified  by  the  importance  and 
magnitude  of  the  interests  which  could  be  subserved  by  this  division. 
^Conceived  simply  as  a  bureau  of  information,  the  facilities  for  ob- 
taining the  information  under  Government  methods  have  hitherto 
been  insufficient;  the  amounts  appropriated,  while  unnecessarily  large 
for  a  simple  corr93pondence  bureau,  have  never  been  large  enough  to 
undertake  and  calry  through  any  extensive  and  systematic  investi- 

Sitions  such  as  are  needed,  sueh.  as  can  only  be  carried  on  under 
ovemment  control  and  are  worthy  of  governmental  effort. 

Hampered  by  the  inability  to  command  and  compensate  the  serv- 
ice of  competent  co-workers  and  without  sufficient  assistance^  all 
efforts  to  build  up  in  a  systematic  manner  the  work  of  the  division, 
as  outlined  in  my  report  for  1887,  had  to  be  deferred.  Whatever  of 
value  has  been  produced  in  the  division  must  be  credited  to  the  per- 
sonal interest  and  effort  of  individual  workers  beyond  any  comjjen- 
sation  that  could  be  offered  to  them,  and  not  to  superior  organiza- 
tion and  facilities  such  as  might  have  been  expected. 

As  I  shall  show  further  on,  there  is  no  room  for  doubt  as  to  what 
kind  of  work  this  division  should  engage  ui)on,  as  soon  as  it  is  prop- 
erly equipped  and  endowed  with  sufficient  appropriations.  Pending 
the  absence  of  such  provisions,  the  work  can  only  remain  preparatory 
and  crude,  unsatisfactory  to  those  who  have  a  conception  of  the 
needs  of  forestry  in  this  country. 

The  most  promising  and  satisfactory  investigation  which  has  been 
completed  during  the  year  has  concerned  itself  with  railroad  in- 
terests in  forest  supplier,  and  especially  with  the  prospects  of  sub- 
stituting metal  ties  for  wooden  ones.  The  success  of  this  latter 
investigation,  which  will  result  in  presenting  a  complete  history  of 
the  experiences  with  metal  ties  in  all  countries,  is  due  to  the  inde- 
fatigable industry  and  devoted  attention  to  the  subject  of  Mr.  E.  E. 
Russell  Tratman^  civil  engineer,  whose  preliminary  report,  issued 
during  the  year  m  Bulletm  3,  will  be  f (ulowed  bv  a  full  account, 
with  all  desirable  detail,  such  as  can  not  be  found  collected  in  any 
other  literature  or  lan^age. 

The  appreciation  which  even  the  preliminary  report  has  received 
both  in  this  country  and  abroad  will  amply  justify  the  attention 
given  to  this  special  une  of  inquiry. 

While  one  English  technical  journal  has  copied  the  report  verbatim, 
the  London  * '  Industries  *'  in  reviewing  it  uses  the  following  language : 

We  would  hardly  look  for ''light  and  leading*^  on  this  sabject  from  such  a 
source;  but  it  is  neyerthelesB  a  fact  that  prolxEibly  &e  most  compr^ensiTe  statement 
that  has  hitherto  appeared  relative  to  the  suostitution  of  n^etal  for  timber  for 
railway  purposes  has  emanated  from  a  deputment  that  is  oxily  interested  in  the 
matter  in  so  far  as  the  forests  of  the  United  States  are  concemed. 
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That  this  publication  h'as  been  timely  and  has  done  its  share  in 
stimulating  our  railroad  engineers  to  begin  experimenting  with 
metal  ties  on  a  large  scale  may  be  estimated  from  the  frequent  callus 
for  copies  by  railroad  managers,  which  made  a  second  edition  of  the 
Bulletin  necessary.  As  will  appear  in  the  full  report  in  Bulletin 
4,  several  railroads  in  this  country  have  since  put,  experimentally, 
a  larger  number  of  metal  ties  on  tneir  tracks,  while  tne  mileage  on 
metal  ties  in  use  in  foreign  countries  exceeds  25,000  miles. 

A  canvass  among  our  railroad  managers  in  regard  to  supplies, 
prices,  etc.,  of  wooden  ties  has  also  been  made  and  the  results  will 
be  presented  in  comparison  with  a  similar  canvass  made  by  the 
division  seven  years  ago,  thus  showing  the  change  of  conditions, 
if  any,  in  the  various  localities. 

The  magnitude  of  this  special  drain  on  forest  supplies,  which  it 
will  be  remembered  amoimts  to  at  least  600,000,000  cubic  feet  of 
timber — and  that  of  the  thriftiest  and  most  valuable — ^as  well  as  the 
appreciation  which  has  been  show^  on  the  i)art  of  the  railroad  com- 
panies in  this  canvass  by  furnishing  desired  information,  may  justify 
the  prominence  given  to  this  interest. 

In  passing,  it  may  be  mentioned  tjiat  as  a  result  of  circulars  issued 
by  the  Department  through  this,  division,  the  employment  for  ties 
of  chestnut  oak,  which  formerly  had  remained  unused  in  the  woods 
after  the  tanbark  had  been  stripped  off,  is  reported  from  those 
localities  where  the  former  wasteful  practice  existed. 

A  canvass  has  been  instituted  into  the  needs  of  the  cooperage  in- 
dustry, which  uses  probably  not  less  than  250,000,000  cubic  feet  of 
wood  bona  fide,  and  a  larj^e  amount  in  addition  on  account  of  waste- 
ful methods.  For  the  State  of  Tennessee  this  canvass  has  been 
completed  by  the  special  agent  appointed  for  this  division  from  that 
State,  showing  a  bona  fide  consumption  of  10,000,000  cubic  feet  of 
wood  for  cooperage  while,  with  the  few  exceptions  where  it  is  made 
into  cord-wood,  the  renjainder  of  th^  tree  is  wasted.  In  by  far  the 
larger  part  of  the  State  where  this  industry  is  carried  on  the  supply 
of  material  (almost  entirely  white  oak)  is  reported  scarcer  by  10  tp 
50  per  cent. 

The  Carriage  Builders'  National  Association  last  year  had  appointed 
a  committee  on  timber  supply.  The  chairman  of  the  committee, 
Mr.  H.  Q.  Shepard,  of  New  Haven,  Conn.,  requested  the  co-operation 
of  the  division  in  ascertaining  the  present  condition  of  supplies  for 
this  branch  of  wood-consuming  industries,  which  is  estimated  to 
use  annually  about  26,000,000  cubic  feet  of  wood  of  special  qual- 
ity, worth  round  $10,000,000.  To  gratify  this  reasonable  demand, 
Mr.  Adolph  Leue,  secretary  of  the  Ohio  Forestry  Association,  who 
had  given  some  attention  to  the  wagon  and  carriage  manufacturers' 
interests,  was  asked  to  prepare  himself  for  conducting  such  a  can- 
vass as  would  yield  the  desired  information;  but  it  was  found  that 
the  finances  of  the  division  would  not  permit  the  undertaking  of  this 
canvass,  and  it  had  to  be  deferred. 

The  investigations  into  the  technology  of  our  timbers,  and  espe- 
cially into  the  conditions  upon  which  tne  qualities  of  our  timbers 
depend — for  which  Mr.  Rotn,  of  Ann  Arbor,  had  begun  preliminary 
studies — has  also  made  but  slow  progress  for  lack  of  means  to  supply 
proper  material.  As  has  been  pointed  out  before,  to  make  sucn  in- 
vestigations of  practical  utility  the  material  for  study  must  be  very 
carefully  collected  by  competent  men,*  as  it  is  necessary  to  note  the 
conditions  under  which  the  samples  have  developed,  and  to  make 
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tain  deterxninatioiLS  on  the  spot.  Inability  to  command  such  eom- 
6ut  assistance  has  put  a  check  to  Mr.  Roth's  work.  He  has  f ui> 
hed,  however,  a  comparative  study  of  the  woods  of  the  three 
zniaent  Southern  pines — the  Long^Ieaf ,  Short-leaf,  and  Loblollji 
Loh  will  be  printed  eventually,  together  with  the  monographs  on 
life  history  of  these  trees. 

liese  biological  studie&i  have  been  enriched  during  the  year  by 
»ral  monographs  on  the  most  important  Eastern  pines,  notably 
5e  of  Dr.  Charles  Mohr  on  the  Snort-leaf,  Lpblolly,  and  Cuban 
ae.  This  last  valuable  pine,  as  yet  but  little  known  and  not  widely 
zibuted,  the  observant  author  considers,  for  various  reasons,  as 
#ined  to  replace  the  Long-leaf  pine  in  the  Southern  forest  of  the 


lie  monographs  now  on  hand  still  unpublished  comprise  the  f  ol- 
ing  species:  The  White  Pine  (Pi/nus  Strdbiis),  by  Prof.  S.  V. 
Idmg;  the  Norway  and  Pitch  Pines  IPinus  remwsa  o/nd  Tigido)^ 
Prof.  William  Mint;  the  Hemlock  {Tsuga  Canadensis)^  by  Prof. 
N.  Prentiss;  the  two  Northwestern  spruces  {Picea  nigra  and 
t),  by  Miss  Kate  Furbish;  the  Long-leaf,  Short-leaf,  Loblolly,  and 
ytax  pines  {Piims  pai}Mtris,  mitiSy  Tceda  and  Cvbensis),  by  Dr, 
fcrles  Mohr. 

'lie  publication  of  these  monographs,  which  give  a  complete  ao- 
:xit  of  the  history  and  development  of  these  trees,  it  is  hoped  will 
no  longer  delajred,  as  they  constitute  the  most  valuable  work  in 
division  wittun  the  last  three  years.  The  illustrations  which 
to  accompany  these— woodcuts  of  the  highest  order — ^have  been 
Hj  finished  during  the  year,  and  wiU  e^ance  the  value  of  the 
plication. 

)uring  the  first  months  of  the  year  much  time  was  spent  in  finish- 
:  the  collective  forestry  exhibit  for  the  Paris  Exposition,  which 
3  accompanied  by  a  report-^so  far  published  only  in  French— 
ing  a  bird's-eye  view  or  forests,  forest  conditions,  and  forest  util- 
tion  in  the  United  States. 

?he  exhibit,  which  attempted  in  a  small  compass  to  give  a  system- 
5  view  of  these  matters,  was  recognized  by  the  grant  of  a  gold 
dal.  Another  gold  medal  was  bestowed  upon  the  writer  for  his 
)rts  in  forest  educational  .direction^  and  several  of  the  exhibitors 
ihe  section  of  forestry  received  prizes.  A  model  of  a  tree-plant- 
machine,  described  m  my  last  year's  report,  was  also  recognized 
a  gold  medal,  and  a  bronze  medal  was  accorded  for  a  collection 
forest-tree  seeds. 

n  this  connection  it  may  be  of  interest  to  mention  that  the  authori- 
i  of  the  National  Museum  have  seen  fit  to  establish  a  special 
.noh  of  forestry  collections,  which  has  been  placed  under  the 
lorary  curatorship  of  the  writer.  It  is  a  promising  sign  for  the 
ise  of  forestry  in  this  country  that  such  recognition  nas  been 
en  to  its  existence  and  importance,  since  the  idea  of  establishing 
h  special  collections  is  original  and  not  copied  from  any  of  the 
er  national  museums  of  the  world.  For  the  present,  tlierefore, 
educational  value  of  this  departure  will  be  mainly  kept  in  view  in 
se  exhibits. 

)uring  the  summer  the  writer  furnished  an  extensive  report  for 
use  of  the  Senate  Committee  on  Irrigation,  outlining  the  rela- 
i  of  forests  to  irrigation  problems.  For  the  better  performance 
this  task,  an  extended  but  rapid  journey  across  the  regions  under 
sideration  was  made  by  the  writer,  wnich  afforded  a  bird's^ye 
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view  of  the  varying  conditions  prevailing  over  the  treeless  plauifl 
and  wooded  plateaus  and  mountains  of  the  west.  A  short  siae  trip 
into  the  Puget  Sound  regions,  the  red  woods  of  California,  and  into 
the  Sierra  Nevada  was  crowded  into  the  journey,  to  gain  a  long- 
needed  personal  insight  into  the  forest  growths  of  those  regions. 
Such  a  hasty  journey,  covering  over  10,000  miles  of  travel  in  less 
than  seven  weeks,  can  of  course  lead  to  nothing  more  than  imprea- 
sions  and  the  gathering  of  a  few  unconnected  notes  of  interest. 
Some  of  these  inay  be  pertinent  enough  to  be  here  briefly  stated  : 

(1)  The  dryness  of  the  plains  east  of  the  Rocky  Mountains,  as 
far  as  it  is  inimical  to  vegetation,  is  due,  probably,  not  so  much  to 
the  small  rain-fall  as  to  the  enormous  evaporation  under  the  influence 
of  the  constant  winds,  which  produce  summer  droughts  as  well  as 
winter  droughts.  At  least,  the  only  means  for  influencing  water 
conditions  of  a  very  large  part  of  this  region  appears  to  be  in 
checking  or  reducing  this  evaporation  by  the  planting  of  wind-breaks 
and  timber  belts.  , 

(2)  The  area  which  needs  such  protecting  timber  belts  is  so  enor- 
mous that  it  seems  almost  hopeless  to  rely  upon  the  effort  of  pioneer 
settlers  for  this,  work  of  timber  planting,  especially  as  the  unsystem- 
atic manner  in  which  such  private  planting  must  necessarily  pro- 
ceed, in  addition  to  the  existing  most  unfavorable  climatic  conditions, 
has  led  and  must  lead  to  failures  more  frec[uently  than  to  successes. 

(3)  A  tree  will  die  where  a  forest  would  live ;  that  is  to  say,  plant- 
ing on  a  large  scale  9,nd  in  compact  bodies  may  be  successful,  where 
smaller  plantations  will  succumb  to  the  extremes  of  the  climato. 
Hence  the  poor  settler  on  the  frontier  who  can  not  afford  to  start  a 
large  enough  plantation,  will  be  doomed  to  reiterated  failure  and 
discouragement  with  his  trees  as  well  as  his  crops. 

(4)  The  most  serviceable  trees  for  wind-breaks  and  for  subsist- 
ence in  a  dry  climate — ^the  evergreen  conifers — ^which  require  from, 
six  to  ten  times  less  water  than  most  deciduous  trees,  do  not  recom- 
mend themselves  to  the  use  of  pioneer  planters,  because  they  require 
much  care  to  establish  them  in  the  open  sites  of  the  plains  and  grow 
only  slowly  to  useful  sizes. 

(5)  All  these  considerations  lead  to  the  conclusion  that  successful 
reclamation  of  these  broad  acres  and  effectual  checking  of  the 
destructive  winds  by  means  of  systematic  planting  of  forest  belts 
can  only  be  attained  by  co-operation,  t.  e.,  by  government  manage- 
ment, be  it  national.  State,  or  county. 

(6)  The  most  promising  conifers  tor  planting  on  the  plains  and 

Srairies,  besides  the  Scotch,  Austrian,  and  Norway  Pines  and  the 
uniper  or  Red  Cedar  in  the  lower  latitudes,  seem  to  be  the  two 
'    Roclqr  Moimtain  conifers,  the  Bull  Pine  and  the  Douglas  Spruce.^ 

(7)  The  condition  of  the  Western  mountain  forests,  upon  which 
largely  the  water  supply  for  irrigation  purposes  depends,  is  most  dis- 
couraging, and  the  result  of  their  devastation  is  already  noticeable  in 
the  irrigation  works  around  Greeley,  Denver,  and  in  other  localities. 
During  this  summer  hundreds  of  square  miles  have  been  destroyed 
by  fire — not  simply  burnt  over  out  destroyed.  The  irrational 
treatment  which  this  valuable  property,  still  in  the  hands  of  the  Gen- 
eral Government,  receives  has  been  pointed  out  ad  nauseofln.  The 
people  in  the  San  Joaquin  Valley  have  at  last  begun  to  realize  the 
influence  of  the  wooded  mountam  crests  upon  their  supply  of  water 
for  irrigation,  and  have,  in  mass  meetings,  demanded  the  reservation 
and  administration  of  these  forest  landsl    The  difBiculty  of  devising 
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a  proper  syBtem  of  protection  and  management,  it  is  belieyed,  ia  en- 
tirely overstated  and  with  good  will  could  no  doubt  be  overcome. 

(8)  In  the  protection  of  uiese  timber  areas  the  judicious  and  sys- 
tematic use  of  fire — ^burning  over  protective  belts  during  the  season 
of  least  danger — ^will  reduce  the  need  of  forest  guards. 

(9  J  The  reproduction  of  the  coniferous  woods  of  the  W  est  is  in  many 
localities  not  as  readily  accomplished  as  is  desirable,  the  forest- 
floor  having  been  destroyed  by  recurring  fires,  conditions  for  ger- 
mination have  been  destroyed  also.  Large  areas  in  the  Colorado 
Mountains  were  seen  without  a  sign  of  voung  growth.  The  red 
woods  of  California  are  doomed,  it  seems,  to  absolute  extinction,  for 
reproduction  by  seed  is  hardly  noticeable^  and  the  vigorous  repro- 
duction from  the  stump,  in  which  this  conifer  excels  all  others  (the 
ephemeral  sprouts  of  Pvnus  rigida  and  mitis,  are  of  no  account), 
seems  not  to  find  satisfactory  conditions  for  development. 

(10)  During  this  trip  the  plantations  made  by  the  tree-planting 
machine,  described  in  my  last  report,  were  visited  and  found  to  be 
superior  to  any  others  in  the  same  locality  (Stratton,  Nebr.).  Thev 
consisted  largely  of  Russian  mulberry  planted  three  years,  which 
for  rapid  soil-cover  and  hardiness  seems  a  most  commendable  plant 
in  that;  droughty  region. 

The  policy  of  givmg  to  the  Chief  of  the  Forestry  Division  an  oc- 
casional opportunity  to  see  a  forest  and  to  inspect  the  conditions  of 
the  country  for  wMch  he  is  called  upon  to  devise  means  of  improve- 
ment mav  be  considered  not  an  unwise  one.  The  more  directly 
in  touch  he  can  be  with  the  people  and  their  wants  the  more  prac- 
tical will  become  his  direction  of  xhe  work.  The  objection  to  "  book- 
learning"  which  is  so  often  heard  can  only  be  overcome  by  giving 
liberal  opportunity  for  personal  observation. 

Durine  the  year  the  omce  facilities  have  been  somewhat  increased. 
The  herbarium,  which  was  fortimately  sufficiently  advanced  to  fur- 
nish needed  material  upon  the  sudden  call  for  an  exhibit  at  the  Paris 
Exposition,  has  been  enlarged,  as  also  the  seed  collection^  so  that 
soon  these  first  requisites  for  a  student  of  forest  botany  will  be  on 
hand.  The  library,  too,  has  been  further  enlarged^  and  now  the 
Forestry  Division  is  perhaps  the  best  equipped  place  in  this  country 
for  students  of  forestry.  This  does  not  mean  much,  and  room  for 
inrprovement  even  in  uus  direction  is  ample. 

Besides  Bulletin  3,  on  The  Use  of  Metal  Track  on  Railways,  a 
second  edition  of  Bulletin  2,  on  The  Forest  Conditions  of  the  Rocky 
Mountains,  became  necessary  and  was  printed.  A  circular  on  Arbor 
Day  Planting,  describing  the  proper  methods  of  planting  trees  and 

S'ving  advice  on  the  selection  of  proper  kinds,  was  issued  early  in 
e  year. 

SBBD  AND  SEEDLING  DISTBIBUTION. 

In  my  former  rei>orts  I  have  pointed  out  the  perplexities  which 
are  experienced  in  trying  to  satisfy  the  requirement  expressed  in 
the  appropriation  for  the  division,  "to  collect  and  distribute  val- 
uable economic  tree-seeds  and  plauts."  I  have  shown  that,  unlike 
most  agricultural  seeds,  tree-seeds,  as  a  rule,  do  not  permit  of  long 
storage  and  in  order  not  to  lose  their  power  of  germination  must  be 
more  carefully  handled  and  more  rapidly  disposed  of  than  the  facil- 
ities of  the  Department  permit;  many  desirable  kinds,  in  fact,  allow 
no  handling  at  all  but  must  be  sown  as  soon  as  ripe.  I  have  further 
shown  that  few  people  know  how  to  handle  tree-seeds  in  the  seed- 
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bed,  except  the  commonest  and  most  easily  grown  kinds ;  thi 
length  of  time  before  a  plantlet  fit  for  transplanting  is  obtaiiie( 
almost  invariably  weary  the  patience  of  tne  average  settler 
distribution  of  plants  while  more  cumbersome  and  costly  is 
likely  to  insure  success,  but  that  such  distribution  must  1m 
imder  a  well  prepared  plan,  such  as  I  have  indicated  in  my  l 
for  1887.  The  choice  of  plants  instead  of  seeds  is  especially  \ 
able  for  the  droughty  localities  of  the  Western  plains. 

From  the  smh.iramounts  appropriated  for  the  work  of  the  di 
only  insignificant  sums  can  oe  spared  for  the  purchase  of  seei 
seedlings ;  in  fact,  during  the  preceding  year  no  purchases  co 
made,  and  therefore  no  distribution  was  made  during  this  c 
But  a  report  was  called  for  from  those  who  had  received  see 
seedlings  the  year  before.  These  reports  are  most  discourag[ii 
short  synopsis  of  the  reported  results  is  herewith  given,  wit] 
notes  which  show  that  nevertheless  some  desirable  expieriei] 
been  derived  from  these  trials. 

Report  on  tree-Med  and  9eedling  dUMbuHont  ld87-*88,  ForeOrp  JHvim 

NoTB.— The  seedlings  were  sent  out  in  packages  of  twen1y*flve  eaoh^with  the  exoeptloii  o 
Berotina  (Black  Cherry),  of  which  only  flye  were  sent  in  *  packa^re.  The  column  of  "  Tola! 
Indicates  the  number  -of  reports  showing  entire  want  of  suoobm.  To  ettoh  am^Ucant  tiro  or  i 
ages  of  seed  were  usually  aeot,  sometimes  only  one.  The  possibilities  of  sucoeas  are  ind 
marking  in  the  coltunn  of  '^Best  reports,'*  the  number  of  p^okages  used  in  obtaining  ttai 
mmiberof  seedlings. 

DAKOTA. 


Names  of  species. 


Flnus  sylTestrls  (Scotch  Plne> 

Pinufl  Austriaoa  (Austrian  Pine) 

Pinus  StrobuB  (White  Pine) 

Pinus  resinosa  (Bed  Pine) 

Pinus  mitis  (Short-leaved  Pine) 

Pinus  ponderosa  (Bull  Pine) 

Pinus  Isricio(CorBican  Pine) 

Picea  excelsa^orway  Spruce) 

Pseudotsuga  Douglas ii  (Douglas 

Spmoe) 

libocedrus    deourrens    (California 

White  Oedar) 

JuniperuB  Virginlana  (Bed  Cedar). . . . 
Tbzodium  dlsuchum  GBald  Qypress) . 
Larix  Suropffia  (Buropean  Larch)  . . . 
Fnudnus  Americans  (white  Ash) . . . . 

Fnudnus  yiridis  (Green  Ash) 

Prunus  serotina  (Black  Cherry) 

Qleditscliia  triacanthos  (Honey  Lo> 
oust) 

BoW"<»  pseudaoada  (Black  Looust). . 

Catalpa  spedosa  (Hardy  CAtalpa). . . . 
Acer  dasjoarpum    (BilTer-leaTed 
auple)   

ITegondo  aceroides  (Box-sader) 

Uaclura  aurantiaoa  KOsage  Orange) . 

Total 


11 


98 

» 

16 

0 

0 

0 

10 

90 


0 
0 
0 
19 
5 


5 

1 

1 

8 

6 
6 

1 


155 


S75 

675 

400 

0 

0 

0 

960 

600 


0 

0 

0 

478 

195 

175 


4 

95 

75 

150 

160 

4 


8,738 


I 


{ 


7 

5.99 
5. 96 


11.6 
8.8 

0.0 


0.47 
60 

44.6 

48 

0 

0 

95.8 

40 

60.7 
0 


14.62 


18 
17 
13 


6 
14 

8 


18 

1 

9 
9 

1 

1 

0 

9 

1 
1 


100 


I 


6 
6 
8 


4 
6 


6 
4 

5 

8 


i 


I! 


I 


89 

98 


20 
20.88 

6 


4 
6 


80 
75 


16 


66 


96.88 

40 
78.8 


85.0 


i 


8 


.1 


oSO 
a48 
040 


040 
080 

8 


oOO 
6c60 

hdSO 

c80 


<f48 
680 

5ceo 


o 


6;^ 


0 
0 

11 

IS 
0 
6 

10 
0 


1 

10 
0 
0 
0 

15 

0 

6 

16 

11 

0 

18 

1 

190 


I 

o  . 


0 

e 

90 
0 

16 

0 
99 
0 
0 
0 

81 

0 

14 

41 


0 

Be 

4 


954 


I 


IJ 


i 
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Report  on  tree-seed  and  eeedling  distrOmtion,  ete.---Continii6d. 

mCBRAHKA. 


Ktmes  of  spedet. 


fbm  i^Ivwtris  (Sootoh  Fine). . . . 
Austrtaca  (Austrian  Pin*). 


Pfstti 

HnusStrobus  (White  Pine) 

nous  redaoM  (Sad  Pine)   

PhiQS  mitis  (Shortrleaved  Pine) 

P^  ponderofia  (BuU  Pine) 

RDailarieto(OoraicanPine) 

5^  ttzcelsa  (Norway  Spruce) 

noudotnua  Douiclasli   (Dottglaa 

-ft>njo5r. 

M22pedrus   decnrrens    (CSaUfomia 

^WWteOedar) 

j^peroi  y  irginiana  0^  Oedar) . . . . 
Ta^um  dfettchum  (Bald  CypreaB) . . 
jjy^  goropca  (European  Larch) .  .. 
JZ!™^^  Americana  (white  Aah)  .... 

JwtmiSTiHditCQreen  Aah) 

"oam  lerotina  (Black  Cherry) 

^^^(Utaohiatriacaiithot  (HonoyLooust) 

^^iXnia  pwudaoada  (Black  Loouirt;). , 

25^Pa  «peoto«  (Hardy  Cat^Opa) ... . 
^w  dai^ycufpum  (silyer-leaved 


If^goado  aceroides  (Boz-Slder) 

^'^f'^atti  aunntiaca  (Osage  Onmge). 


Total 


18 
18 
1 
0 
0 
0 
0 
1 


0 
01 

0 

1 

0 
8 
1 


11 

1 

1 
0 


67 


If 


SfiO 

SfiO 

86 

0 

0 

0 

0 

86 


0 

0 

0 

86 

0 

78 

6 

86 


875 

85 

85 

0 


1,465 


I 

8 


14 
8.1 
0 


16 
94.4 


60 
80 

80 

4 

68.0 

84 
80 


86.06 


6 

7 
1 


0 
0 

0 
0 

1 

0 
0 


81 


ii 


ir 


7 
0 


1 
4 


8 

1 

1 

1 

10 

1 
1 


86 


8 
2 


81.88 


16 
66 


60 
80 

80 
4 
66.64 

M 

80 


40.86 


h 

£8 


e80 
iS8 


M6 


A80 

4 

6  0100 

060 


64.6 


I 

IS. 

Is 


0 
0 

1 

8 
0 
8 
1 
0 


1 

8 
0 


0 
2 


1 

8 

1 

0 
8 
1 


81 


0 
0 
4 
8 
0 
4 
8 
0 


1 
8 

0 


0 
6 


4 

8 

8 

0 
6 

4 


66 


S 


II 


4» 

o 
p. 


i 


n 


0 
0 

0 
0 


0 
0 


11 

80 
400 

500 
0 


4pkf 
*^11 

90 

Spka 

i    600 


961 


^ 


600 


KANSAS. 


Ntmei  of  speetoB. 


vtSt  "yi  vertrls  (Scotch  Pine)  . . 
SSI  iJ-^Mtriaca  (Austrian  Pine) 
pS2?  St;TObu8  (White  Pine) 


Pla-T^  ^^fluosa  (Red  Pine) 

S^x^Utis  (Short-leaved  Pine) 

Pjq2;^  lajido  (Gorsican  Pine) 

'"-^^^  ^'*"~'^—  (Norway  Spruce) 

Douglaflli  (Douglas 


^^S^gctros    decnirrens  '  (ciUlfornia 

Jim|»S^OBdar) 

te^gg^Knis  VlrglnlanA  ffied  Oedar). . . 
Ut^r*|iun  disuchum  (Bald  Cypress) 
f^-^trS  -^^iroptta  (European  Larch). . . , 
I^T^^***u»  Americana  (white  Ash) . . . 

^^^^ii8Tirldls(0reenAsh) 

Ql^^^*^  Mrotina  (Black  Cherry) 

^^^^«diiatriacanthos(HoDeyLocust> 

'^^    pMudacada  (Black  Locost).. 

^«  speciosa  (Hardy  Catalpa) .... 
^asycarpum  (Silver-leaved 


aoeroidea  (Boz-Blder) 

^^^la  aurantiaoa  (Osage  Orange) . 

Total 


20 
88 
5 
0 
0 
0 
6 
0 

18 

0 
0 
0 
0 
0 

4 

1 
5 

0 

91 

1 
1 


116 


725 

TOO 

125 

0 

0 

0 

125 

0 


0 
0 
0 
0 
0 

100 

6 

185 

0 

600 

85 
85 


8»680 


I 
e 


8.4 

0.67 

0 


.61 


81 

0 

44 


60.5 

1 
80 


14.76 


1 


17 

86 

5 


11 


0 
1 
1 


0 
0 


70 


i 


I 


18 
8 


10 

1 
1 


46 


6 

B 


I 


8.33 
6.3S 


81 


66 


68.1 

4 

80 


80.88 


i 


MO 


mi 


IfM 


178 


iHmnl 

loos 


u 

280 


48 


•is 


0 
0 
6 
6 
0 
6 
4 
0 


0 
6 
5 
0 
0 

7 

0 

8 

6 

6 

8 

7 


71 


0 

0 

24 

18 

0 

18 

8 

0 

8 

6 

14 

80 

0 

0 

18 

0 

7 

19 

19 

8 
18 


9 

m 


155 


0 
0 

6 

0 


0 
0 
0 


808 

74 

800 

71 

0 
460 


S2pk8 
i    800 

:4pk8 
60 

8pkB 

70 


1,197 


v& 


280 


BSPOBT  OF  TBE  SXOBETABY  OF  AGBIOLTLTUBE. 


JEteport  on  trecrseed  and  seedling  disMbution,  etc— Contmued. 

OOLORADO. 


NunMOf  ■pedes. 


Finus  oriTestrli  (Scotch  Pine) 

Finus  AustriAca  (AtutrlAn  Pme) 

Finiu  Strobufl  (White  Pine) 

Pinoi  resinofla  (Bed  Pine) 

Plniu  mitis  (Short-leaTed  Pine) 

Final  ponderoea  (Bull  Pino) , 

Finns  Uurido  (Oonican  Pine) , 

Pioea  exoelaa  Qforwaj  Spruoe) 

FBeudotfluga  I>ougla8U  (Douglaa 

Spruce) 

libooedraa   decurreni     ((California 

White  Oedar) 


^1 


I 


I 


u^ 


I 


O    - 


I 


Juniperus  Vinriniana  CRed  Oedar). . . . 
Tazodium  distichum  (Bald  Qypron) , . 
Larlz  Europna  (European  lATch) 

FrazinuB  Americana  (White  Aah) .... 


IVaxinua  Tiridia  (Green  Aah) , 

FrunuB  lerotina  (Black  Cberry) , 

GHeditachia  triaoanthoa  (Honey  Lo- 
cust)  


BoUnia  pseudacada  (Black  Locust). . 

Oatelpa  spedosa  (Hardj  Oitalpa). . . . 

Acer  da4]rcarpum(SilTer4eaTed 
Maple) 

Negundo  aoeroides  (Boz-Elder) 

Madura  aurantiaca  (Osage  Orange) . 


20 

20 

1 

0 

0 

0 

1 
0 

14 

0 
0 
0 
0 


8 
1 

18 
0 


0 
1 


Total 


600 

600 

25 

0 

0 

0 

25 
0 

850 

0 

0 
0 
0 


8.4 
9.0 
0 


6.7 


i 


15 

13 

1 


I 

si 


6 

7 


12 


200     81 
20 


825 
0 

175 

0 
25 


86  2, 


1,180 


29.8 


88.14 


100 


16.66 


4 
0 


2 


4 
1 

7 


i 


s 


85.2 
27.42 


21 


"I 

St 


or«64 
0048 


20 

65.48 


58 


66 


81 


100 


82.78 


o72 


pglOO 
orslOO 


pglOO 


plOO 


0 
0 
0 

18 

0 

12 

1 
0 


12 

18 

2 

0 


14 
0 

1 
12 

14 


12 


76.  J 


107 


1 

i 


a 

o 


fi 


0 

0 
0 

26 

0 

23 

2 

0 


12 

28 
8 
0 


4 
26 

51 


800 


800 
0 


0 
0 
0 


87 
2,100 


0 
1,612 

845 

0 
1,616 


298  7,800 


«c 


hS 


I 


i2p.ki| 


800 


52Rfcf 


800 


•*•••• 


I 


ipk 

87 
C2pks 
{«»000 


lass 


2*000 


Localities  of  best  reports:  a  New  Salem.  6  Cavour  and  Sioux  Falls.  cDoland.  dGlenlTllin.  e  Fax- 
ton  and  Newport,  /{leming.  oRushville.  AOapaj.  <  Newport.  jStratton.  fc Portland.  I  La 
ittanche.  mDermot.*  n  Oriswold.  oFort  Oollins.  p  Pueblo.  gBocky  Ford.  rOolorado  SpringB. 
•Hudson. 

Only  a  limited  number  of  reports  have  been  returned  and  only 
those  received  from  the  four  States  appearing  in  the  table  did  it  seem 
worth  while  to  tabulate. 

Most  of  the  reports,  it  shoAild  be  stated,  refer  to  hail  or  unusual 
drought  during  the  last  two  seasons  as  producing  the  failures. 

The  column  "best  result''  gives  aji  indication  of  what  individual 
success  was  possible.  In  fact  the  table  shows  most  clearly  that  suc- 
cess, if  we  call  success  40  per  cent,  saved  through  two  years  of  un- 
favorable weather,  was  attainable  in  most  cases  by  and  is  due  to  indi- 
vidual effort  or  knowledge.  Thus  of  twenty-three  reporting  on 
Scotch  pine  in  Nebraska,  only  five  had  any  success  j  but  while  these 
together  saved  forty  plants  (32  per  cent.  of.  what  they  received),  one 
of  them  reports  80  per  cent,  or  twenty  plants  living,  leaving  only 
twenty  planta'to  the  other  four. 

The  same  applies  to  success  with  seeds.  Of  nine  applicants  receiv- 
ing sixteen  pa<5kaff  es  of  seed  of  Douglas  Spruce  only  one  was  success- 
ful, raising  three  nundred  plants  from  one  package  ;  and  so  it  will 
be  found  mat  in  almost  every  case  the  success  was  with  one  man. 
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at  failure  coiQd  have  been  avoided  and  was  not  necessarily 
ontroUable  conditions. 

lity  in  vMch  the  best  success  (above  40  per  cent.)  with 
s  was  obtained  is  denoted  in  foot  notes, 
er,  more  total  success  is  reports  from  Nebraska  than 
bher  States,  although  individual  success  was  greatest  in 
t  may  be  noted,  that  of  the  conifers  the  Scotch  Pine  did 
loxt  to  it  the  Douglas  Spruce,  with  84  per  cent,  in  Ne- 
.  72  in  Colorado. 

also,  together  with  the  Red  Pine  and  Bull  Pine  gave  re- 
in one  case,  from  the  seed.    Of  deciduous  trees  the  Ca- 
3  the  most  uniform  success,  except  in  Dakota,  where  it  is 
t  of  its  range. 

a  be  only  three  objects  in  the  distribution  of  plant  material 
svorthy  and  desirable  for  the  Department  to  attain:  either 
to  and  stimulate  bv  it  the  efforts  of  forest  planters,  to 
iptability  of  certain  kinds  to  certain  localities,  or  to  intro- 
desirable  species  and  facilitate  the  use  of  certain  kinds 
)  not  found  favor  for  some  reason  outside  of  their  intrin- 
such  as  high  price,  difficulty  of  obtaining  seed,  slow 


i/. 


object  can  of  course  only  be  attained  bv  giving  suflficiently 
tities  of  plants  of  aclcnowledged  value.  How  futile  it 
a  the  part  of  the  Department,  with  its  present  appropria- 
3tribute  plant  material  with  this  object  in  view,  will  ap- 
y  from  an  inspection  of  the  subjoined  table,  exhibiting 
:  and  acreage  of  timber-culture  entries.  There  are  now 
•age  25,000  claims  entered  annually.  Even  if  the  distri- 
B  confined  only  to  these  planters  and  not  more  than  the 
p  one  acre  were  furnished — a  small  enough  encouragement 
int  to  be  spent  in  that  direction  would  have  to  be  not  less 
)00. 

troduction  of  untested  kinds  is  the  object,  then,  as  the 
ynopsis  of  reports  may  show,  the  distribution  should  go 
erienced  planters,  who  can  give  proper  attention  and  are 
[ge  whether  failure  is  due  to  external  causes  which  may 
ed,  or  to  inherent  qualities  of  the  species  tested.  The 
jt,  namely,  to  facilitate  the  introduction  of  kinds  diflfi- 
lin,  would  tax  the  financial  conditions  of  the  division  for 
11  result.  Yet  this  consideration  is  a  proper  one,  and  has 
iirected  the  selection  of  the  material  which  has  been  used 
ition.  Thus  seeds  of  two  valuable  Acacias  were  obtained 
alia,  and  seeds  of  Abies  Nordmanniana  from  Asia  Minor, 
ow  recognized  as  by  all  means  the  best  fir  for  ornament, 
lardiness.  Of  native  trees,  the  Bald  Cypress  {Taxodium 
a  tree  of  our  Southern  swamps,  has  proved  better  than 
for,  namely,  that  it  is  drought-proof  and  a  most  rapid 
n  on  the  uplands  of  Texas.  The  wild  black  cherry  was 
i  for  distribution,  as  it  promises  to  become  one  of  the  most 
;rees  for  Westernplanting.  The  Bull  Pine  (Pmiw  pan- 
i  the  Douglas  Jir  {Pseudotsuga  DougloMt),  the  most 
conifers  or  the  Rocky  Mountain  region,  which  should 
trial  in  the  plains  country,  have  been  secured  for  dis- 
lis  season.  It  is  objected,  and  quite  properly,  that  conifer 
>o  difficult  for  the  inexperienced  planter  to  handle,  and 

) 19 
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that  it  would  be  preferable  to  send  well-rooted  plants.  It  is  there- 
fore proposed  to  send  these  seeds  largely  to  Experiment  Stations, 
through  the  medium  of  which  the  plants  could  be  distributed  when 
grown,  in  the  same  manner  as  is  now  done  at  the  California  Experi- 
ment Station,  by  charging  enough  to  cover  the  cost  of  packing  and 
postage.  A  small  assortment  of  seeds  of  the  various  more  commonly 
planted  trees,  in  half -ounce  and  ounce  packages,  is  also  kept  on  hand 
to  satisfy  applications. 

TIMBER-CULTURE  ACT. 

It  seems  proper  for  this  division  to  keep  a  watchful  eye  on  any 
movement  that  promises  an  increase  of  forest  area  and  to  note  espe- 
cially the  working  of  the  timber-culture  act,  as  far  as  it  promises  to 
clothe  the  treeless  plains  with  a  forest  cover.  The  following  com- 
pilation of  the  status  of  timber-culture  entries  from  .the  reports  of 
the  General  Land  Office  one  would  be  inclined  to  think  would  fur- 
nish, at  least  approximately,  an  idea  of  the  area  planted  to  timber; 
but  since  it  may  be  said  that  the  majority  of  these  entries  have  not 
only  changed  hands,  and  thus  appear  in  the  annual  statements  re- 
pea?tedly,  but  have  also  been  changed  to  entries  of  other  kinds,  no 
conception  of  the  actual  area  planted  can  be  gained  from  the  study 
of  these  figures.  They  do  show,  however,  that  even  with  these  con- 
ditions, which  tend  to  increase  the  figures,  the  results  of  the  act 
are  so  far  not  satisfactory.  An  analysis  of  the  figures  shows  that 
38,080,506  acres  were  entered  under  the  timber-culture  act  up  to 
June  30,  1888.  This  should  represent  a  planted  area  of  2,380,030 
acres,  if  the  law  were  complied  with  and  the  entries  not  changed. 
Allowing  ten  years  for  timber-claim  planters  to  prove  up  their  en- 
tries (the  law  places  it  at  eight  years,  allowing  extensions  on  account 
of  failures),  the  entries  of  the  first  six  years,  1873  to  1878,  alone  give 
us  some  points  of  comparison  for  the  estimation  of  results.  During 
that  time  3,821,843  acres  were  proved  up,  representing  an  area  of 
less  than  60,000  acres  planted  to  timber. 

From  this  it  would  appear  that  the  timber-culture  act  has  be^n  a 
failure,  so  f ar*as  the  creating  of  forests  is  concerned. 

It  is  asserted  that  a  better  percentage  will  be  obtained  from  the 
entries  of  later  years,  because  more  experience  has  been  gained,  and 
ffimber-claim  planting  is  now  done  under  contract  by  persons  who 
make  a  business  of  it.  Yet  the  consensus  of  unbiased  testimony 
goes  to  show  that  timber-claim  planting,  as  a  rule,  does  not  produce 
the  resulte  sought  after,  and  has  mostly  been  used  as  a  means  for 
speculation  in  Government  lands,  partly  with  that  design  from  the 
beginning,  partly  as  a  necessity  after  failure  to  obtain  the  land  by 
timber  planting. 

There  is  also  considerable  planting  of  wind-breaks  and  groves  done 
on  homesteads,  which  is  said  to  be  attended  with  better  results. 
Altogether,  however,  the  amount  of  tree  planting  is  infinitesimal,  if 
compared  with  what  is  necessary  for  climatic  amelioration;  and  it 
may  be  admitted,  now  as  well  as  later,  that  the  reforestation  of  the 
plains  must  be  a  matter  of  co-operative  if  not  of  national  enterprise. 


DIVISION   OF   FORESTRY. 


283 


OrigiJial  and  final  entries  under  the  tiniber-ctdture  act 


erritory. 


1873— Original. 


No. 


24 


1 
60 


Acres. 


$29 


3,560 


145 


1874-Origiiial 


No. 
3 

CO 

17 

865 

2 

a3 
i,»&i 


Acres. 
190 


8,878 
2.2r2 

124,997 

180 

3,S1« 

283,479 


1875— Original. 


No. 
2 


195 
27 

451 

21 

92 

1,253 


Acres. 
320 


S9,0C5 
3,458 

Gl.OOO 
2.583 
9.127 

168,200 


1876— Original 


No. 

10 

3 

136 

4S 

842 

17 

90 

1,354 


Acres. 

1,197 

281 

20,fi24 

e,S14 

119,  S« 

1.973 

8,5C3 

185,396 


187T~Original. 


No. 

21 


7T5 
28 
476 
ri2 
59 
l,C6(i 


Acres. 
2,440 


10.580 

3,^3 

68,206 

7,033 

4.791 

238,020 


96 

137 


14,710 

2i,"858 


801 


113, 131       409 


3,264 


312,712 


22 

1 


2,482 
80 


63,673 


1,070 


140,126 


1,061 


180,894 


634 


106,499 


5G1 
3 

706 
2 


882 


31 
1 


8,824 
180 


7 
13 

3 
64 

1 


1,128 
1,793 

399 
5,874 

160 


76.021 

398 

90,812 

240 


19 
3 

148 


2,509 

338 

19,746 


319 


60,214 


5,923 


851,223  3,652 


473,689 


4,488 


600,012 


3,819 


524,545 


Territory. 


187S-Original. 


No. 


11 


Acres. 
1,600 


1879— Original. 


No. 
81 


Acres. 
8,280 


1880— Original. 


No. 


6 


Acres. 

719 


1881— Original. 


No. 


6 


Acres. 
7C0 


GO 
125 


8,029 
17.436 


158 

89 

4.031 


2:^,169 

7.535 

683,295 


2,093 

0 

1,408 

6 

2 

130 

9 

662 


877,017 

900 

195,806 

COO 

320 

16,440 

1,280 

78,237 


112 
121 

4,675 

162 

73 

7,776 

.       1 

1,8<7 

27 

3.183 

1 

14 

117 

20 

479 


14,458 

16,142 

726,667 

22,013 

6,  err? 

1,167.662 

80 

237,642 

8,13-i 

466,968 

160 

1,891 

17,046 

2.828 

68,506 


99 

314 

6,575 

131 

67 

2.891 

1 

909 

61 

3,202 

5 

24 

482 

&*) 

803 

9 


12,120 

30,302 

868,748 

33,300 

4,714 

406.261 

40 

123,736 

6,8ai 

476,275 
560 

2,887 

78,061 

4,044 

184,637 

240 


201 

195 

5,133 

224 

55 

1,024 

19 

1,168 

131 

1,682 

7 

16 

312 

35 

640 

6 


24,5.38 

26,473 

868,400 

28.680 

8,643 
266,575 

t,298 

167,582 

16,536 

^,306 

1.040 

2,089 
81,176 

8,921 
n,006 


9,292 


1,822,230 


.18.629 


2,775,494 


14,644 


2,168,478 


11,553 


1,768,764 


jrritory. 


1882. 


Original. 


No. 


306 
829 

9,368 

272 

82 

1,983 

1.220 

266 

2,800 

10 

24 

500 

32 

603 

20 


Acres. 
1,852 


1. 


39, 68) 

47,436 

446,532 

83,«C5 

6,285 

273,053 

1,004 

176,741 

85.409 

208,520 

1,520 

8.3.51 

68,038 

8.831 

87,.^34 

2,284 


Final. 


No. 


71 
'2i 


17,8772,546,677 


68 


164 


Acr^ 


621 


9,91.'] 


2,998 


9,075 


23,409 


1888. 


Original. 


No. 


33 


827 

418 

If  199 

810 

42 

1,690 

62 

883 

403 

8,216 

2 

159 

7C 

62 

944 

96 


Acre: 
4,838 


44,670 

68,685 

1,765,419 

40,105 

3,373 

237,860 

7,754 

122,750 

53,962 

481,704 

280 

22,091 

116,334 

7,600 

139,787 

14,304 


10,600;3,111,763 


Final. 


No. 


1 

iii 


20 
185 


84 
317 


8 


728 


160 

14,' 668 


2,165 
84,065 


11,405 
43,62^ 


1884. 


Original. 


Aero^  No. 

41 

1 

536 

917 

ll,279j 

407 

43 

2,738 

265 

689 

471 

2,933 

1 

131 

978 

88 

1,158 

821 


240 
'820 


97,835  32,900 


Acres. 

5,483 

80 

72,819 

137.  oas 

1,748,640 

56,171 

3,^49 

807,523 

88,788 

05.538 

6:3,2831 

1,068,1891 

159 

17,945 

148,3.56 

ll.lfW 

173, 142 

46.027 


Final. 


No. 


1 

1 

166 

1 

27 
181 


4,0S4,116 


Acres 


160 
160 

21,470 

180 

8,794 

28,003 


0012,824 
239186,046 


160 
'6i4 


71401,205 
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Original  and  final  entries  under  the  timber-culture  act — CJontinued. 


State  or  Territozy. 


Arizona 

Arkansas  ... 
California . . 
Colorado.... 

Dakota 

Idaho 

Iowa 

Konaas. '..... 
Louitsiana . . . 
Minnesota.., 
Montana.  ... 
Nebraska . . 

Nevada  

New  Mexico. 

Oi-egon 

Utah 

Washlnf^n. 
Wyoming . . . 


Total. 


1885. 


Original. 


No. 
184 
4 

698 

1,856 

8,499 

872 

63 

7,667 

110 

604 

804 

0,430 


125 
064 
127 
661 
460 


90,968 


Acres. 
19,542 
640 
9,406 
90,496 
1,828,906 
48,255 
8,647 
1,109,803 
15,598 
79,410 
41,207 
1,408,114 


Final 


No, 

1 


8 
3 

161 


17 
214 


16,286 
97,331 
15,842 
81,851 
67,243 


109 

ioo' 


1 

1 

61 


4,483,189 


760 


Acres. 
160 


480 

240 

81,207 


1,437 
27,138 


18,618 
25,037' 


160 

80 

1,017 


1886. 


OiiglnaL 


90,569 


No. 

lis 

19 
1,186 
4,698 
7,090 

44 

12,193 

72 

607 
32^i 
6,234 
1 
123 
651 
200 
697 
663 


Acrta. 
16,r?2 
8,026 
165,874 
719,947 
1,066.958 
49,969 
2,869 
1,990,802 
9,914 
65,026 
43,081 
069,706 
120 
15,603 
0.3,160 
25,632 
R5.G45 
100,167 


84,891   6,374,010 


No 


97 

1 

31 

i? 

21 


i,oa 


state  or  Territory. 


Arizona 

Arkansas 

Calif omlA 

Colorado 

Dakota 

Idaho  

Iowa 

Kansas 

Louisiana ^ 

Minnesota 

Montana 

Nebraska 

Nevada  

New  Mexico 

Oregon 

Utah 

Washington 

Wyoming 

Total 


1887. 


Original. 


No. 

144 

7 

1,168 

9,092 

4,194 

806 

(50 

4,406 

66 

895 

282 

5,310 

4 

168 

643 

179 

482 

462 


27,366 


Acres. 

20,199 

840 

165,382 

1,4.37,630 

650.420 

38,912 

4, 945 

686, 137 

9,402 

62,306 

88,847 

794,047 

640 

23,695 

98,137 

21.688 

67,568 

69,814 


4,175,566 


Final 


No. 
2 


1 
4 

887 

8 

15 

167 


185 

2 

879 


8 

1 

54 


1,198 


Acres. 
320 


40 

659 

67,811 

400 

1,207 

21,881 


26,009 

280 

62,541 


020 

160 

7,686 


168,314 


1888. 


OriginaL 


No. 

•303 

6 

1.668 

6,173 

4,087 

8*7 

87 

4,746 

80 

483 

274 

4,277 

4 

266 

855 

257 

699 

860 


21,761 


Acres. 
45,374 
600 

240,216 

970,281 

626,629 

61,717 

2,187 

7^2,645 
11,409 
66,69S 
86,407 

660,916 

660 

80,6«2 

196,979 
80,234 
69,980 
68,260 


8, 776, 687 


Ni 


9( 

K 

\ 

ii 


1,2 


SUMMARY. 


State  or  Territory. 


Original  entries. 


Arizona 

Arkansas 

California 

Colorado 

Dakota 

Idaho  

Iowa 

Kansas 

Louisiana 

Minnesota 

Montana 

Nebraska 

Nevada  

New  Mexico 

8Sg°".::::;::::::::::::::::::::::;:::::::::::::: 

Washington 

Wyoming 

Total 


No. 

656 

89 

6,671 

23,660 

63,647 

8;  267 

981 

66,183 

672 

14.877 

2,565 

48,589 

43 

1,069 

6,128 

1.048 

7,678 

2,401 


241,778 


Acres. 

122,570 

4,416 

866,076 

8,496,851 

11,500,026 

427,017 

75,614 

8,788,944 

96,342 

1,882,090 

339,998 

7,780,825 

6,879 

146,928 

906,248 

126,188 

1,114,781 

464,808 


88,080,506 


Fina 


No. 


? 

18 

1,806 

15 

194 

1,644 


781 

4 

1,768 


8 
47 

6 
104 


6,806 
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OSIER  CULTURE. 

In  my  report  for  1886  there  -Was  given  a  brief  instruction  for 
•osier-growing  and  a  fuller  manual  was  promised.  The  manuscript  of 
this  manual  has  remained  unfinished  and  unpublished  for  want  of 
suflBlcient  knowledge  to  write  the  chapter  on  the  selection  of  kinds  to 
be  gi'own.  This  knowledge  can  only  be  obtained  by  actual  experi- 
menty  for  which,  at  the  time  and  since,  the  Department  did  not  nave 
the  means  or  facilities.  By  private  endeavor  of  the  writer,  and 
through  the  favor  of  a  prominent  osier-grower  in  Austria,  Hein- 
rich  Ritter  von  Manner,  a  selection  of  rods  of  some  seventy  varieties 
was  obtained  in  the  spring  of  1887,  and  cuttings  were  distributed  to 
the  various  experiment  stations. 

The  long  journey,  absence  of  facilities  to  readily  prepare  and  send 
the  cuttings  from  here,  and  the  consequent  delay  in  reaching  their 
destination  proved  detrimental  to  a  large  number,  and  in  most  cases 
the  experiment  stations  which  have  been  heard  from  report  entire 
failure.  Yet  the  reports  from  the  Agricultural  College,  Michigan; 
State  College,  Pennsylvania,  and  the  Agricultural  Experiment  Sta- 
tions at  Berkeley.  Cal.,  indicate  that  these  stations  have  been  able  to 
save  quite  a  numoer.  Mr.  Sudworth,  of  this  division,  secured  space 
in  some  private  grounds  and  planted  the  full  selection,  with  the 
results  as  stated  in  table  below. 

The  report  of  Professor  Hilgard,  of  California,  is  specially  satis- 
factory, as  he  has  been  able  to  grow  nine  varieties  in  suflBicient  quan- 
tities to  announce  a  distribution  of  plant  material  in  lots  of  ten  cut- 
tings of  a  kind  for  10  cents  or  1  dozen  assorted  at  20  cents.  He  does 
not,  however,  propose  to  extend  this  distribution  beyond  the  limits 
of  his  State. 

These  experiments,  although  giving  no  definite  answer  as  yet  either 
in  regard  to  adaptability  to  our  climate  or  the  basket-making  prop- 
erties of  these  varieties  when  grown  under  our  hot  sun,  have  yet 
given  an  indication  that  the  repetition  of  this  introduction  would  be 
a  proper  course  for  the  Department.  It  should  be  added  that  the 
plants  (except  probably  those  in  California)  were  not  cut  down  as 
they  should  nave  been  after  the  first  season.  The  largest  number 
were  saved  at  State  College,  Pennsylvania.  Professor  Buckhout 
reports  fifty-nine  alive,  although  more  than  half  in  poor  condition, 
auA  says: 

The  cutongs  came  wrapi)ed  in  oiled  paper  and  in  ^ood  condition;  they  were  put 
out  in  rows  6  inches  apart  in  the  row,  and  have  received  ordinary  cultivation  and 
li^ht  hoeing,  such  as  is  usually  given  to  nursery  stock;  soil,  rather  heavy  clay  loam 
with  flint  gravel;  high  uplands. 

The  Roman  numbers  in  the  table  refer  to  varieties  which  are  more 
commonly  used  in  Europe. 


286  REPORT   OF   TIIE   SECRETARY   OF   AGRICULTURE. 

Ue^vlU  of  grmng 


Rejrlst-er 
number. 


I 

m 

5? 

DO 

ou 

61 
66 
67 
69 
70 

71 

73 

114 

1S9 
81 

8S 

87 

112 

21 

22 

87 
YYT 

88 
24 

29 

ao 

IV 

25 

131 
85 

44 
116 

X 
XI 

xn 
2an 

XIV 

XV 

143 

144 

6 

0 

14 

16 
142 

XXX 


Name. 


Salix  amygrdolina  caneaoens 
Sallz  araygdoUna  latifoUa  . . 


Salix  amjgdallna  pallda  . . . 
Ballx  amyi^dalina  8i)adicea. 
8alix  amy^dalina  regalis. . . 


Sallz 
Salix 
8alix 
Salix 
Salix 

SaUx 
Salix 

Sulix 


amyf^dallna  lutea 

amy^'dalina  inflexa 

amy;;daUnA  italioa  nijcra. 

amy^dalfna  erecta 

amygdalina  crlapifoUa  . . . 


amygdaUna  pfcta 

amyg:da!ina  itaiica  alba 
araygdalina  pyrifolia. . 


amygdalizia  aupcra 
"     fit 


Salix 

Salix  alba  flora 


Salix 
Salix 
Salix 
Salix 
Salix 

Salix 
Salix 
Salix 
Salix 
Salix 

SaUx 

Salix 

Salix 
Salix 
Salix 

Salix 

Sallz 

SaUz 

Salix 
Salix 

Salix 

Salix 

Salix 

Salix 

Salix 

Salix 
Salix 
Salix 

Salix 
Salix 


alba  Titellina 

alba  caflteriaaa 

hastata 

f  ra^ilis 

fragilis  pentandra. 


purpurea 

purpurea  (Stone  Willow) 

purpui-ea  (wild,  from  Danube) 

purpurea  pyramidalis 

purpurea  Kerksii 


purpurea  graciUs 

purpurea  X  Timinalls 


Helix 

uriUenfiis  (from  Qalida) 
uralemnii  serotina 


rubra  viridls 

rubra  cinnamomea. 
▼Iminalis  (Belgian) . 


viminalifl  (Rough  Oolden) 
viniinalifl  (Rough  Red)  . . . 


viminalis  (Smooth  Golden) 

viminalis  (Rough  Ghi^een) 

vIminaliB  (high-growing  variotios) . 

Timlnalia  (French) 

Timinaliii  (English  Longaktn) 


viminalis  alba 

viminalis  stricta 

viminalis  meliorata 


viminalis  patula. 
viminalis  nobilis. 


Salix  hipiiophafifolia. 


Pennsylvania. 


Height. 


Ft.  in. 
1      6 


1 
9 


6 
6 


6 
8 


6 
8 
2      6 


2 

2 
1 
2 
2 

a 


6 
6 
6 


Remarks  on  growth.* 


Po€r  growth. 
do 


Stout  (one-half  Inch)  and  fairly  rlgorouB 
Verypoor  growth 


do 

Poor  growth. 


Fair  growth 


do 

Poor  growth 

Good  growth  and  tough 


8 

3 
1 

9 

4 
1 

1 

8 


6 
8 
6 


1 
1 


6 
6 


9 

9     6 


1 

1 

1 
1 


8 
6 
6 


Good  growth  and  tough  (yellow  bart) 

do 

Poor  growth •  * 

Good  growth  and  tough  (yellow  onng^)- 

Good  growth •" 

do 


Good  growth,  slender,^  tough 


Good  growth 
do 


do 

Poor  growth. 


Good  growth \^ 

Good  growth,  slender,  tough  (red-grar^  ' 
Poor  growth ' 


do 


(3rood  growth  and  tough 


Pidr  growth 


do 
.do 


Poor  growth. 
do 


Very  poor  growth 
Fair  growth 


Veiy  poor  growth 


Fair  growth 


•  Cuttlnqps  arrived  in  ?ood  coiidition .  Sc-t  in  rows  6  Inchest  •  part  in  the  row,  and  receiving  ordiuarr c\^ 
tivation  ami  lijjlit  hoeing.  Soil  rathtu*  luay  clay  loam  witli  liint  gravel;  high  upland,  with  no  «»**• 
moistm*e  or  i>eriodic  overUow. 
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ietm  of  Osier  a. 


Wasliington,  D.  C. 

• 

California. 

• 

Michigan. 

^ht 

RcmarkR  on  jrrowth.t 

Remarks  on  growth. 

Height. 

Remarks  on 

growth. 

in. 

Vtjry  Btout  (one-half  to  one  inch) 

much  branched,  bush-like. 
Slwder,  producing  cleAn  rods — 

Ft  in. 

6 

Rather  small  rods:  wood 
hard  (dark  green  bark). 

•    •    >         •    •  *    a 

/ 

10 

Slightly  branched,  but  tending  to 
produce  good  rodd. 

• 

0 

Producing  clean  slender  rods 

■ 

6 

Sliffhtlj  branched,   but  mostly 
good  rods. 
..:...do 

6 

1 

• 

do 

do 

8 

do 

6 

do 

6 

Froducinir  clean  slender  rods 

B 

do 

b 

4      6 

1 

Produdnsr  dean  slender  rods 

Boll  usually 
moist,  but  dry  in 

Slightly   Dranchcd,  but    mostly 

good  rods. 
do 

'••"'••'  1 

ISrt).     woU   culti- 

» 

vated  and  htx'd. 
Some    plants    s«*t 

I 

Produciue  dean  slender  rods 

4 

•  tt)o   near   other 

snmll   trees.    A 

s 

from  drought, 
good  rods. 

1 

9 

2     6 
4 

S 

number  of  other 
species  are  («liU 
alive,  but  with 
growth  of  less  than 

1 

»    ^ 

Strong  grower  (bark  green* 
ish  yellow). 

one  foot. 

•  » 

' 

•     ^ 

•    • 

Rather  small,  slim  growth 
(bark  greenish  yellow). 

Slightly  branched,  but  mostly 

•    ^ 

Long  rods  (bark  greenisli 
yellow). 

» 

Slightly  branched,   but  mostly 

good  rods. 
do 

[> 

8     6 

5 

do 

J 

0 

Medium  grower  (bark  greon- 
i«h  yellow). 

Producing  clean  slender  rods 

Strong  grower  (bark  green- 
isli yellow). 

Strong  grower  (reddish 
bark). 

8 

Slightly  branched,   but  mostly 

ttings  placed  In  water  36  hours  before  planting.    Soil  rather  sandy  clay  loam ;  upland  moderate Ij 
Situation,  north  side  of  9-foot  tight  board  fiance.    Ground  roughly  spaded;  cuttiugs  set  in  ^o^^  C 
*  Gpart.    No  cai-e  was  given  the  cuttings  after  planting,  except  pulling  of  rank  wt^'ds  tending  to 
-  the  willows,  and  cutting  of  grass  and  weeds  on  either  side  of  row  onoe  during  the  season. 
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It  is  to  be  understood  that  of  the  numberless  varieties  of  willows, 
not  all  are  Osier  Willows  fit  for  basket-work;  and  again,  of  those 
which  grow  rods  fit  for  such  work,  there  are  some  adapted  to  coarse 
work  only,  while  others  can  be  used  in  the  finer  ware.  The  fine  ware 
is  at  present  almost  entirely  imported,  the  reason  being  partly  the 
absence  of  proper  material  grown  in  this  Country  and  partly,  proba- 
bly, labor  conditions. 

The  native  wiUows  are  locally  used  for  basket-work  of  indifferent 
quality,  but  it  is  not  known  at  this  office  that  they  are  CTOwn  for 
profit,  and  they  have  not  been  but  ought  to  be  tested  as  to  their  qual- 
ities for  profitable  Osier  growing. 

The  requirements  for  a  good  Osier  Willow  are,  that  it  produce  many 
slender  rods  without  branching,  that  the  rods  be  soft  and  pliable, 
that  the  rods  when  peeled  be  of  white  color  preferably,  that  the  stocks 
will  re-produce  for  a  long  time  and  vigorously. 

Of  the  European  kinds,  the  Salix  purpurea  (Red  Osier)  is  mostly 
grown  in  this  country,  but  evidently  under  the  climatic  conditions 
of  some  parts  of  our  country  it  does  not  thrive  as  weU  as  in  Europe. 
The  hot  sun  and  the  cold  winters  seem  specially  to  influence  the  hard- 
ness of  the  rod,  reducing  the  pith  to  a  minimum,  while  the  desirable 
rod  must  be  soft,  pliable,  and  have  a  lar&^e  pith,  and  when  peeled  show 
along  the  rod  only  small  closed  eyes;  the  open  elongated  eyes  being 
a  sign  of  weakness.  In  new  introductions,  especially  into  the  South- 
em  and  Middle  States,  the  softest  kinds  should  be  looked  to  first,  as 
they  will  harden  anyhow. 

The  letters  asking  for  advice  in  Osier  culture  and  inquiries  as  to  its 
profitableness  are  becoming  more  and  more  frequent,  probably  be- 
cause  it  is  believed  to  be  a  simple  and  easy  means  of  starting  a  very 
profitable  business.  I  have  seen  no  reason  to  change  my  opinion, 
expressed  in  the  report  for  1886,  that  it  is  mainly  a  ready  market 
and  labor  conditions  which  make  Osier  growing  profitable  in  some 
localities,  such  as  Syracuse,  St.  Louis,  Cincinnati,  Chicago,  around 
New  York,  etc. 

The  salt  manufacture  arotmd  Syracuse,  for  instance,  employs  a 
large  number  of  hands  during  the  summer  who  would  be  out  of  em- 
ployment during  the  winter  if  they  had  not  basket-making  to  fall 
back  upon;  only  few  basket-makers  work  aU  the  year  round  at  their 
trade. 

A  few  figures  regarding  the  profit  of  Osier  growing,  obtained  from 
the  neighborhood  of  Syracuse,  may  be  of  interest.  It  is  estimated 
that  6,000  people  are  more  or  less  engaged  in  the  business  in  that 
region,  and  the  manufacture  amounts  to  about  28,000  dozen  baskets. 
One  man  will  make  eight  baskets  per  day ;  three  sizes  of  clothes 
baskets — hardly  any  other — are  made,  and  the  price  for  making  is 
from  $1.70  to  $1.80  per  dozen.  The  average  quantity  of  rods  needed 
per  dozen  of  the  smaller  baskets  is  20  pounds,  a  little  more  for 
larger. 

The  total  cost  for  basket-making  may  be  figured  as  follows : 

CJost  of  1  ton  of  green  rods $15. 00 

Steaming  and  hauling  to  and  from  steam-box 2. 05 

Stri()pin^ 8. 00 

Making  mto  baskets  (14  dozen) 26. 25 

Cost  of  14  dozen 61 .  50 

Cost  per  dozen ; 8. 67 
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the  yield  of  the  osier-holts  around  Syracuse,  4  tons  of  green 
c  acre  is  an  average  crop,  6  tons  a  very  good  yield,  and  8  tons 
en  occasionally  obtained.    The  price  per  ton,  green,  has  fallen 

0  to  $15,  while  dry  rods  stripped  will  bring  $60  per  ton.  For 
g  $1  to  $1.50  per  ton  is  paid,  and  for  ^tripping  $6  to  $8 :  2  to 

,  green,  yielding  one  ton  of  dry  rods.  Most  of  the  rods  are 
eeled,  which  causes  them  to  lose  their  whiteness  and  makes 
ss  valuable ;  the  steam  is  applied  in  boxes  containing  half  a 
wrhich  the  rods  are  steamed  for  ten  hours.  Sap-peeled  rods 
3rior,  in  color  at  least,  but  require  more  care;  they  are  cut  in 
md  kept  in  water  for  three  weeks,  when  they  may  be  peeled 

the  methods  of  growing,  I  may  refer  to  the  report  for  1886. 
ief ,  the  following  points  for  estaolishing  a  good  osier-holt  may 
kted.  A  fresh  soil,  but  by  no  means  a  wet  one,  thoroughly  pre- 
)  at  least  16-inch  depth  Dy  ditching  and  bringing  the  top  soil 
ottom.  Planting  12-inch  long  cuttings  in  early  spring,  mak- 
rows  24  inches  apart,  the  cuttings  4  inches  in  the  row,  which 

1  in  round  figures  65,000  cuttings  per  acre,  costing  about  $5 
isand.  Shaflow  cultivation  to  Keep  down  weeds  is  required 
times  during  the  year ;  surface  manuring  is  desirable.  Cut- 
rods  down  dxiring  the  winter  as  close  as  possible  to  the  ground 
imooth  cut  is  desirable  even  after  the  first  season,  in  order  to 
f,  thin,  and  branchless  rods  the  next  yeaih  A  well-kept  holt 
rease  in  yield  the  first  thtee  years,  then  gradually  decline, 
becomes  unprofitable  and  must  be  newly  planted  atter  fifteen 
an  years. 

FORESTRY  INTERESTS  IN  THE  UNITED  STATES. 

ed  space  permits  only  brief  mention  of  the  most  notable 
a  the  progress  of  forestry  reform  through  the  country  during 
year. 

in  the  year  and  soon  after  its  annual  meeting  at  Atlanta, 
committee  of  the  American  Forestry  Congress  waited  upon 
at  Harrison  and  presented  a  memorial  urging  the  adoption  of 
ent  Government  policy  for  the  preservation  and  protection 
public  forests,  and  expressing  tne  hope  that  the  President 
all  the  attention  of  Congress  to  the  suDJect  with  a  favorable 
endation  of  the  action  which  was  desired  by  the  Forestry 

}S. 

3  meeting  of  the  Forestry  Congress  (now  having  changed  its 
•  that  of  the  Forestry  Association)  at  Philadelphia,  in  Octo- 
y  a  petition  to  Congress  was  adopted,  urging  the  passage  of 
ithdrawing  from  sale  all  forest  lands  belonging  to  the  nation, 
imitting  them  to  the  custody  of  the  Army,  until  a  commis- 
,11  have  determined  what  regions  should  be  kept  permanently 
i  and  shall  have  presented  a  plan  for  a  national  forest  admin- 
1.     The  appointment  of   such  a  commission  through  the 
it  and  necessary  appropriations  were  also  asked  for. 
lesirability  of  having  a  course  of  instruction  in  forestry  at 
cultural  colleges  and  of  forestry  experiments  at  every  experi 
ition  formed  the  subject  of  another  resolution. 
erves  to  be  noticed  also  that  the  American  Association  for 
ancement  of  Science,  at  its  meeting  in  August,  at  Toronto, 
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appointed  a  cominittoe  to  represent  the  forestry  interests  of  the  na- 
tion to  Congress. 

Pursuant  to  the  action  of  the  Forestry  Association,  a  forcibly  writ- 
ten memorial  has  been  addressed  to  the  United  States  Congress,  ask- 
ing that  the  public  lands  in  the  arid  regions  of  the  West  be  with- 
drawn from  sale,  until  it  can  be  determined  what  portion  of  them 
are  situated  within  the  natural  water-sheds  of  streams;  that  these  be 
placed  in  the  custody  of  the  Department  of  Agriculture,  the  timber 
only  thenceforth  to  be  sold  and  the  land  kept  as  a  permianent  forest 
reserve. 

A  similar  memorial  has  recently  been  presented  to  Congress  by  a 
committee  appointed  at  a  convention  of  the  citizens  of  Fresno,  Tu- 
lare, Kern,'  and  Merced  Counties,  of  California,  asking  for  the  per- 
manent protection  of  the  forests  lying  upon  the  water-sheds  of  tnose 
counties. 

A  memorial  prepared  by  the  State  Board  of  Forestry  of  California 
presents  the  same  requests  in  a  broader  application. 

A  movement  has  also  been  made  in  Colorado  for  the  establishment 
of  a  public  park  in  that  State,  a  principal  object  of  the  movement 
being  the  preservation  of  the  forests  of  a  region  which  is  the  source 
of  several  large  streams. 

The  fourth  annual  report  of  the  Ohio  Forestry  Bureau  shows  a 
gratifying  progress  in  advancing  the  interests  of  forestry  in  that 
State. 

In  Pennsylvania,  although  the  Forestry  Association  failed  to  se- 
cure from  the  legislature  the  establishment  of  a  permanent  Forest 
Commission,  they  were  successful  in  obtaining  the  repeal  of  the 
fence  law,  which  had  been  upon  the  statute-book  ever  since  the  year 
1700;  a  law  which  left  the  forests  of  the  State  largely  exposed  to  the 
intrusion  of  cattle  and  their  consequent  injury.  The  repeal  of  the 
law  will  be  of  great  advantage  to  the  forests  which  remain. 

In  New  York  the  report  of  the  Forest  Commission  for  1888  indi- 
cates the  need  of  a  change  in  the  laws  in  regard  to  the  redemption  of 
the  land  and  the  cancellation  of  the  titles,  in  order  to  prevent  the 
loss  by  the  State  of  much  land,  valuable  as  a  part  of  the  forest  re- 
serve, which  recent  enactments  have  been  designed  to  secure.  The 
commission  also  asks  that  the  further  extension  of  railroads  in  the 
counties  embraced  within  the  forest  reserve  shall  not  be  allowed,  as 
such  extension  can  not  be  regarded  otherwise  than  as  a  calamity. 
They  also  ask  for  such  an  appropriation  from  the  State  treasury  as 
will  enable  tliem  to  purchase,  for  the  purpose  of  increasing  the  for- 
est domain,  such  forest  lands  as  can  be  bought  at  a  fair  valuation. 

In  New  Hampshire,  the  last  legislature  established  a  commission 
**  to  examine  and  ascertain  the  feasibility  of  the  nurchase  by  the  State 
of  the  whole  or  any  portion  of  the  timber  lanas  upon  the  hills  or 
mountains  of  the  State,  near  summer  resorts,  or  bordering  upon  the 
principal  sources  of  the  water  supplies  needed  for  manufacturing  dut- 
poses,  witli  a  view  of  preserving  tne  same  as  public  lands  and  parks." 
The  commission  is  organized  and  actively  at  work. 

In  Massachusetts  a  notable  forestry  movement  has  been  made  by 
the  town  of  Lynn.  At  the  first  settlement  of  the  State  Lynn,  the 
second  town  established  in  it,  had  a  wild  piece  of  woodland  which 
was  held  in  common  until  1700,  the  proprietors  being  free  to  enter  it 
and  cut  fuel  and  timber  to  supply  tlieir  needs.  At  the  date  men- 
tioned the  tract  was  divided  among  the  land-owners.    It  is  a  region 
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of  rock-ribbed  hills  with  bold  ledges  and  precipitous  crags,  the  inter- 
vening glens  and  valleys  coursed  by  clear  and  rapid  brooks  and  rills 
and  having  in  their  depths  extensive  swamps  and  ponds.  It  is  now 
to  return  to  its  original  character  of  a  woodland  held  in  common,  and 
be,  in  addition,  a  free  pleasure-ground.  The  city  council  lately  de- 
cided to  take  advantage  of  the  public  park  act  of  Massachusetts  (see 
report  of  this  division,  1887,  page  lOiJ,  and  made  an  appropriation 
of  $30,000  for  the  purchase  or  the  land,  which,  with  private  subscrip- 
tions, gives  a  fund  of  about  $460,000  for  the  purpose.  A  board  of 
park  commissioners,  evidently  the  right  men  for  the  place,  has  been 
appointed,  and  they  are  now  taking  Sie  land  by  ri^ht  of  eminent  do- 
main. The  park  commission,  the  water  board,  ana  the  public  forest 
trustees  will  act  in  harmony  in  the  administration  of  the  region  as 
a  public  forest— which  it  will  be  pure  and  simple,  with  no  attempt  to 
incorporate  the  ordinary  nark  features  into  its  plan.  There  are  about 
800  acres  to  be  taken,  wnich,  with  that  already  held  by  the  forest 
trustees  and  that  taken  by  the  water  board — including  200  acres  in 
the  ponds — will  make  a  total  of  about  1,400  acres,  which  may  be  still 
furtner  increased.     This  forest  will  be  the  largest  area  dedicated  to 

Eark  j)urposes  in  New  England.  As  a  writer  in  Gardeji  and  Forest 
as  said:  "Lynn  has  thus  led  the  way  in  establishing  the  first  public 
forest,  and  thus  set  a  noble  example  which  ought  not  to  be  without 
effect  upon  other  communities/' 

BXPOKT  AND  IMPORT  STATISTICS. 

The  limited  space  allowed  for  this  report  necessitates  the  omission 
of  the  usual  compilation  of  the  tables  showing  the  amounts  of 
imports  and  exports  of  forest  products.  To  ^ve,  however,  in  con- 
densed form  some  matter  of  interest  in  this  direction,  the  following 
diagrams  have  been  prepared,  showing  the  range  in  our  export  trade 
during  the  last  twenty-nve  years.  It  will  be  noticed  that  the  entire 
exportation  of  all  crude  and  manufactured  products  which  are  de-^ 
rived  from  the  forest  has  increased  rapidly  and  been  nearly  doubled. 
During  this  time  we  have  sent  abroad,  in  round  numbers,  $720,000,- 
000  of  forest  products  or  $28,800,000  a  year;  when  the  bulkiness 
of  the  material  is  considered,  not  a  mean  amount.  It  will  also  be 
noticed  that  the  increase  of  exports  is  less  in  the  wood  manufact- 
ures than  in  the  crude  products;  while  in  the  range  of  prices  per 
cubic  foot  for  the  last  ten  years  it  appears  most  striking  tnat  while 
the  price  for  timber,  i.  e, ,  manufactured  in  the  log  or  roughly  sawn 
and  newn,  has  constantly  risen  and  appreciated  about  40  per  cent, 
the  price  for  manufactured  lumber  at  the  beginning  and  end  of  the 
period  is  almost  the  same. 
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Range  of  average  eacport  prices  of  timber  and  lumber  for  ten  yean, 

I.  Prices  for  lumber  reduced  to  cubic  feet 
U.  Prices  for  timber  hewn  and  sawn,  combined, 
m.  Prices  for  hewn  timber. 
lY.  Prices  for  sawn  timber. 
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Bange  of  exporie  of  forest  prodticts  for  twenty-five  years  from  1865  to  1889, 

I.  All  forest  products,  crude  and  manufactured. 

n.  Lumber,  tunber,  and  partly  manufactured  wood  products. 
m.  Naval  stores. 
rV.  Wood  manufactures,  wholly  of  wood. 

V.  Manufactures  partly  of  wood. 

Note. — The  summary  of  exports  on  opposite  page,  in  addition  to  the  materJ 
given  in  the  summary  of  the  Biu'eau  of  Statistics  as  **  Wood  and  its  manufacture 

Sroperly  includes  the  following  products,  being  entirely  or  in  their  material  larg* 
erived  from  the  forest:  Naval  stores,  bark  and  tanmng  extracts,  ashes,  ginse* 
sumac,  together  with  matches,  agricultural  implements,  carriages,  cars,  and  must' 
instnunents. 
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PROPOSED  WORK. 

Without  argning  what  the  Forestry  Division  of  the  National  Gov- 
ernment shoTLid  be— namely  an  executive  department,  managing  the 
forest  lands  which  belong  to  the  nation  and  should  remain  under  its 
control,  if  it  is  simply  to  act  as  a  bureau  of  inforniation,  it  can  not  be 
difBcult  to  conceive  what  -the  information .  required  and  what  the 
methods  of  obtaining  it  should  be  for  any  one  who  will  inspect  my 
report  for  1887,  in  which  I  have  at  length  outlined  a  system  of  the 
science  of  forestry,  enabling  the  student  to  form  an  idea  of  what  is 
comprised  in  that  science. 

The  division  must  keep  in  view  the  requirements  of  three  classes 
of  inquirers  wanting  information: 

(1)  The  Government  needs  information  which  may  serve  for  basis 
of  its  action  in  reference  to  its  own  timber  lands  and  toward  the  for- 
estry interests  of  the  country  in  general.  The  general  public 
naturally  is  desirous  of  the'same  kind  of  information,  and  both  the 
public  and  the  legislators  need  the  education  which  will  allow  them 
to  appreciate  the  true  position  of  forests  and  forestry  in  the  econo- 
mic life  of  the  nation. 

(2)  The  consumers  of  forest  products  need  information  which  will 
aid  them  in  an  economical  and  advantageous  use  of  the  same. 

(3)  The  producers  of  forest  products  need  information— if  owners 
of  natural  woodlands — in  regard  to  the  best  methods  of  utilizing 
these  properly  and  managing  them  for  reproduction;  if  forest  plant- 
el's,  in  regarcl  to  the  best  methods  of  starting  and  cultivating  a  tim- 
ber crop. 

There  are  two  general  classes  of  information  wanted  to  influence 
and  direct  the  action  of  these  three  classes  of  inquirers: 

A.  Information  of  a  statistical  nature,  which,  in  the  main,  serves 
as  the  economic  basis  for  action  on  the  part  of  Government  and  in- 
dividuals; and 

B.  Information  from  the  field  of  physical  and  natural  sciences,  to 
serve  as  a  basis  for  productive  application  in  forest  management  and 
forest  utilization. 

A.  Statistical  information  forms  the  only  true  basis  for  Govern- 
ment action  with  reference  to  forestry  interests.  Such  action  is  dic- 
tated by  two  premises,  namely: 

(1)  That  forest  supplies  are  apt  to  run  short  or  deteriorate  if  loft 
unconditionally  to  private  discretion, 

(2)  That  forest  conditions  influence  climatic  and  cultural  condi- 
tions. 

The  action  of  Government  with  reference  to  its  own  holdings  is 
also  influenced,  besides  these  two  considerations,  by  its  duty  as  a 
manager  of  valuable  property. 

ad  1.  The  natural  forest  area  of  valuable  material  seems  to  dimin- 
ish or  deteriorate,  (a)  under  the  clearing  for  agricultural  use;  (6) 
under  the  action  of  fire  and  cattle;  (c)  imder  methods  of  utilization 
which  prevent  natural  reforestation  with  yaluable  material. 

The  forest  area  increases  (a)  by  natural  recuperation  of  culled 
woodlands;  (b)  by  relapsing  of  worn-out  and  abandoned  fields  into 
forest;  (c)  by  forest  planting. 

There  arises,  then,  a  series  of  questions,  which  may  be  solved  by 
statistical  inquiry  into  the  area  and  condition  of  forests,  their  pres- 
ent yield  and  future  promise,  the  progress  of  deforestation  by  various 
agencies,  and  the  progress  of  reforestation. 
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d2.  Location  of  forest  areas  and  their  composition  determine 
relj  their  value  as  factors  of  climatic  ahd  cultural  conditions. 
3ir  influence  is  claimed  in  protecting  soil  against  abrasion,  in  regu- 
ng  water  flow,  in  determining  atmospheric  and  soil  humidity,  in 
linishing  deleterious  action  of  winds,  decreasing  the  rate  of  evapo- 
on,  etc. 

he  questions  formulated  under  this  head  are  partly  statistical, 
tly  belong  in  the  field  of  scientific  inquiry. 

tatistical  information  is  also  wanted  by  the  consumer  and  pro- 
er  of  forest  products  in  so  far  as  this  influences  their  trade  rela- 
IB.  The  information  supplied  in  answer  to  the  questions  formulated 
L  will  have  to  be  further  specialized  and  amplified  for  this  class 
nquirers. 

L  Besides  such  information,  resting  upon  scientific  inquiry,  as  will 
in  establishing  the  relation  of  forests  to  climatic  and  cultural 
ditions,  there  are  wanted  two  distinct  classes  of  information,  which 
^  be  termed  (1)  technological,  and  (2)  biological,  more  or  less  con- 
ted  and  interdependent: 

0  The  consumer  of  forest  products  is  mainly  interested  in  the 
^sd  material,^'  the  technology  of  woods,  the  possibilitjr  of  their 
lication  for  various  purposes,  the  methods  of  prolonging  their 
ability,  substitutes,  and  economies  in  their  use. 
i)  The  producer  of  forest  products — the  forest  owner  and  forest 
ater — ^is  concerned  in  the  "living  tree,"  in  the  life  history  of  our 
"ber  trees,  upon  which  to  base  his  practices  of  forest  management 
.  forest  planting.  He  wants  to  know  what  .trees  are  adapted  to 
soil  and  climate,  what  trees  are  most  profitable,  what  methods  of 
rting  and  managing  the  crop  promise  best  results, 
'he  most  pressing  questions,  which  ought  to  be  answered  more 
cifically  than  can  be  done  with  the  information  on  hand,  are  those 
[ch  relate  to  the  present  conditions  of  our  forest  area,  and  more 
ecially — 

I)  That  part  which  furnishes  the  bulk  of  our  lumber  supply  and 
►elieved  to  be  waning — the  white  pine  forests  of  the  North; 
I)  That  part  which  is  owned  by  the  General  Government  and  needs 
cial  consideration  from  its  beiaring  upon  water  conditions  in  the 
i  regions;  and 

5)  Tne  condition  of  supplies  for  special  industries  dependent  on 
3st  products,  namely,  the  carriage  and  wagon  and  implement 
auf actures,  the  cooperage  industry,  the  tanneries,  the  pulp  man- 
cture,  etc. 

"he  question  of  general  forest  conditions  and  their  change  might 
sibly  be  answered  through  the  regular  staff  of  correspondents 
ployed  by  the  statistical  division.  The  forest  conditions  of  the 
ber  lands  belonging  to  the  General  Government  might  possibly 
ascertained  by  oo-operation  with  the  agents  of  the  United  States 
id  Office. 

'he  statistics  of  the  white  i)ine  and  hard-wood  supplies  for  special 
ustries  can  only  be  ascertained  by  special  accents, 
repeat  that  Government  action  can  rationally  be  based  only  upon 
efully  obtained  and  digested  statistics ;  that  forestry  statistics  are 
3ng  the  most  difficult  to  gather,  and  that  their  collection  is  the 
re  desirable  on  account  of  the  difficulty  of  estimating  and  compar- 
present  supplies  and  future  requirements. 

'he  gathering  of  comprehensive  statistics,  which  alone  can  be  of 
ae,  would  necessitate  an  entire  reorganization  and  such  enlarge- 
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ment  of  the  force  of  the  division  as  may  perhaps  not  be  contemplated 
in  spite  of  the  desirability  and  urgency  of  this  work. 

Meanwhile  the  condition  and  requirements  of  the  various  indiis- 
tries  depending  upon  forest  products  may  be  ascertained  by  special 
inquiries  through  letter  and  circular. 

Outside  of  these  lines  of  statistical  inquiry  there  remain  two  mast 
fruitful  lines  of  work,  naniely,  to  obtain  reliable  information  in  ro- 
gard  to  our  timber  trees  in  biological  and  technical  dkection,  and  ix) 
lurnish  by  experiment  a  solution  of  the  problems  of  timber  plantiixfi 
on  the  treeless  plains  and  arid  regions. 

It  is  a  curious  fact  that  we  are  by  no  means  certain  as  to  the  qufti- 
ities  of  our  timber  trees,  and  their  consequent  adaptability  to  varioua^ 
uses;  still  less  do  we  know  upon  what  conditions  of  soil  and  cUmat-^, 
which  vary  greatly  with  the  same  species,  these  qualities  depend.  Ncizst 
only  is  the  engineer  interested  in  information  on  this  point,  but  a]£=^BO 
the  forest  planter,  for  he  may  be  led  to  plant  a  species  which,  whi  Tie 
it  may  grow  well  in  his  locality,  in  the  end  doe^  not  develop  thzzMC 
quality  for  which  it  was  originally  prized. 

The  systematic  and  comparative  study  of  the  properties  of  oi-^3t 
most  important  timber  trees,  which  has  oeen  be^un  in  a  small  wa^ 
should  therefore  be  continued  with  better  facilities.    The  prop- 
methods  ot'  carrying  on  these  studies  I  have  dealt  with  in  form 
reports. 

We  know  also  very  little  about  the  life  history  of  our  timber  tret 
a  knowledge  which  must  be  had  before  successful  forestry  can  be 


ried  on.     While  a  certain  amount  of  knowledge  of  the  requiremeri.'fs 
of  various  trees  in  the  nursery  and  for  ornamental  planting  exists^  it 
must  not  be  overlooked  that  the  behavior  of  the  tree  in  uie  forest, 
and  consequently  its  treatment  by  the  forester,  differs  greatly  from 
that  in  the  open  ground;  besides,  as  forestry  means  tree  culture  for 
profit,  it  is  very  essential  that  the  rate  of  growth  of  the  various 
species  at  various  ages  through  their  whole  life  be  known,  that  it  ie 
known  at  what  age  the  desired  Quality  and  a  profitable  size  may 
be  reached,  etc.     The  practical  value  or  this  knowledge  will  at  once 
be  appreciated  when  we  look  at  the  many  black  walnut  plantations 
in  the  Western  States  which,  having  deceived  their  owners  by  the 
rapid  growth  of  the  first  ten  or  fifteen  years,  are  now  a  source  of 
disappointment  by  their  later  slow  growth;  or  when  we  see  the  de- 
terioration of  the  soil  and  consequent  retardation  of  growth,  due 
to  the  planting  of  a  thin-foliaged  species  by  itself,  when,  in  mixture 
with  a  shady  companion,  the  growth  would  have  been  acceptable. 

The  continuation  and  extension  of  the  biological  studies  referred 
to  above  must  therefore  form  another  direction  of  work,  to  be  vig- 
orously followed  up. 

There  is  no  part  of  the  country  for  which  information  in  regard 
to  forest  planting  is  more  needed  tnan  for  the  Western  treeless  plains 
and  prairies.  The  settlers  have  struggled  to  learn  what  they  could 
in  this  direction;  they  have  spared  no  energy  and  braved  failures; 
they  have  gathered  experience,  and  yet,  after  many  years  of  hap- 
hazard trials,  there  would  be  few  who  could  give  positive  and  incon- 
trovertible evidence  as  to  the  best  methods  of  planting  and  the  best 
timbers  for  planting  in  those  regions.  Opinions  differ  as  widely  i^ 
the  one  direction  as  in  the  other. 

It  is  therefore  desirable  to  begin  systematic  experimental  planta- 
tions to  settle,  as  far  as  possible,  these  questions. 

In  fact,  no  better  method  of  both  gaining  and  giving  information 
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.  "be  devised  than  the  practical  demonstration  of  means  and  meth- 
placed  before  the  people  right  where  information  is  most  needed, 
vould  therefore  propose  to  seek  the  co-operation  of  the  Experi- 
nt  Stations  now  existing  in  the  treeless  regions,  and  that  of  private 
ividuals  who  can  oflfer  special  facilities,  in  order  to  establish  such  / 
►erimental  plantations  upon  a  uniform  and  centrally  directed  plan, 
vould  also  oe  desirable  to  seek  the  co-operation  of  the  authorities 
''ing  charge  of  the  military  reservations  in  the  West  for  a  similar 
•pose. 

Tom  such  stations  it  would  eventually  be  possible  to  distribute 
nt  material,  as  has  been  done  successfully  by  the  California  Agri- 
fcural  and  Forestry  Stations  and  elsewhere. 

L  desirable  expenditure  in  the  same  direction  would  be  the  estab- 
iment  of  a  national  arboretum  at  Washington,  for  the  purpose  of 
Lectiog  the  timber  trees  that  can  be  acclimated  here.  Besides 
ny  reasons  of  expediency,  among  which  the  educational  character 
such  an  institution  in  connection  with  this  division  is  a  potent 
S  the  location  of  such  an  arboretum  at  this  place  recommends 
>if  on  account  of  the  climatic  conditions,  which  will  allow  to 
w  here  in  the  open  a  greater  range  of  arborescent  plants — from 
Long-leaf  Pine  of  the  South  to  the  Spruce  and  Hemlock  of  the 
rth  and  the  conifers  of  the  Pacific  coast — than  almost  any  other 
ility  in  the  East. 

B.  E.  Fernow, 
Chief  of  the  Forestry  Division. 


htfluencs  of  forests  on  water  bttpplies. 

;  has  been  found  by  experience  that  in  every  department  of  human 
elopment  nature's  way  of  disposing  of  her  forces  is  not  specially 
Drable  to  progress,  and  that  art  ana  man's  ingenuity  can  greatly 
►rove  upon  nature,  inaking  her  forces  more  eflSciently  subserve 
aan  needs. 

)  appears  now  quite  certain  that  those  countries  which  do  not 
'-  upon  the  disposition  of  rain-fall  and  snow-water  as  produced  by 
accidental  and  changeful,  uncontrollable,  and  partly  unknown 
ditions  of  climate,  but  which  dispose  of  them  in  an  artificial  man- 
guided  by  human  ingenuity,  namely,  by  irrigation  systems,  pro- 
e  with  much  greater  certainty  and  abundance, 
his  once  recognized,  the  proper  distribution  of  the  available 
ier  supplies  will  everywhere — not  only  in  the  arid  regions — ^be- 
le  a  question  of  immediate  interest. 

[uman  effort  in  this  respect  can,  however,  not  go  beyond  the 
s  of  nature;  it  can  only  airect  her  forces  and  apply  her  laws  for 
iven  purpose.  To  do  this,  a  clear  understanding  or  the  laws  and 
5es  as  they  are  at  work  when  left  to  themselves,  will  give  us  an 
ght  as  to  where  we  can  produce  modifications  in  their  working;, 
jre  we  may  and  where  we  may  not  expect  to  be  successful  in 
nging  their  directions. 

o  contribute  towards  such  an  understanding  of  the  forces  and 
3  which  influence  the  natural  distribution  of  water  supplies,  and 
AG  89 20 
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GBpeci^lly  of  the  function  which  the  forest  may  or  may  not  perform 
in  this  distribution,  the  following  pages  have  oeen  written. 

The  water  cajjital  of  the  eartn  consists  of  two  parts,  the  fixed 
capital  and  the  circulating  capital.  The  first  is  represented  not  only 
in  the  waters  on  the  earth  but  also  by  that  amount  of  water  whicn 
remains  suspended  in  the  atmosphere,  being  part  of  the  original 
atmospheric  water-masses  which,  after  the  rest  had  fallen  to  the 
coolea  earth,  remained  suspended,  and  Is  never  preoipitatei 

The  circulating  water  capital  is  that  part  which  is  evaporated  from 
water  surfaces,  from  the  soil,  from  vegetation,  and  which  after  hav- 
ing temporarily  been  held  by  the  atmosphere  in  quantities  locally 
varying  according  to  the  variations  in  temperature,  is  returned  a^ 
to  the  earth  by  precipitation  in  rain,  snow,  and  dew.  There  it  is 
evaporated  again,  either  immediately  or  after  having  percolated 
through  the  soil  and  been  retained  for  a  shorter  or  longer  time  before 
being  returned  to  the  surface,  or,  without  such  percolation,  it  rung 
through  open  channels  to  the  rivers  and  seas,  continually  returning 
in  patt  into  the  atmosphere  by  evaporation.  Practically,  then,  the 
total  amount  of  water  capital  remains  constant;  only  one  part  of  it— 
the  circulating  capital — cnanges  in  varying  quantities  its  location,  and 
is  of  interest  to  us  more  with  reference  to  its  local  distribution  and 
the  channels  by  which  it  becomes  available  for  human  use  and  vege- 
tation than  with  reference  to  its  practically  unchanged  tot-al  quantity. 

As  to  the  amount  of  this  circulating  water  capital  we  nave  no 
knowledge;  hardly  an  appjroximate  estimate  of  the  amoimt  circulat- 
ing in  any  given  locality  is  possible  with  our  present  means  of  meas- 
urement; for  it  appears  that  so  unevenly  is  the  precipitation  dis- 
tributed that  two  rain-gauges  almost  side  by  side  willindicate  varying 
amounts,  and  much  of  the  moisture  which  is  condensed  and  precipi- 
tated in  dews  escapes  our  observation  or  at  least  our  measurements 
entirely.*  Thus  it  occurs  that  while  the  amount  of  water  calcniatod 
to  be  discharged  annually  by  the  river  Rhone  into  the  sea  appears 
to  correspond  to  a  rain-fail  of  44  inches,  the  records  give  only  a  pre- 
cipitation over  its  water-shed  of  27.6  inches.  Even  the  close  calcnlar 
tion  given  in  my  last  report  of  the  waters  of  the  upper  Elbe,  according 
to  which  they  drain  one-fourth  of  the  total  rain-fall,  calculated  by 
the  ingenious  methods  of  Professor  Studnigka,  does  not  inspire  con- 
fidence. ^ 

We  must  therefore  enter  into  our  discussions  acknowledgii^ 
ignorance  of  one  of  the  most  important  factors,  at  least  as  to  ite 
numerical  or  quantitative  value. 

The  distribution  of  the  circulating  water  capital  is  influenced  oj 
various  agencies.  The  main  factor  wliich  sets  the  caoital  afloatis 
the  sun,  which,  by  its  heat  and  the  air  curronts  caused  oy  it,  andby 

♦A  few  experiments  on  condensation  of  oqueouB  vapor  made  by  L.  Hampel  with 
forest  tree  leaves  are  of  interest: 

Austrian  pine  (4  needles),  condensed  per  day  in  the  averago ^'^ 

Linden  (one  leaf),  condensed  per  day  in  the  averago  34. 4U 

Oak  (one  leaf),  coiulenscd  ix«r  day  in  the  average *^-^ 

Spruce  (a  branchlet),  condensfHl  jier  day  in  the  avera^ ^'^ 

The  linden,  of  which  orf»  leaf  condensf'd  24.40  centigrams  of  dew,  had  1,763  leftV^ 
It  would,  tliereforo.  if  all  leaves  had  done  the  sajue,  which  ift  to  be  sure  notW« 
caK>,  have  condensed  -VM)  graniH. 

On  erass  the  an»Munt  of  diAv  jK^r  year  wa^  f(uuul  hy  (I.  Dircs  to  be  27  millimetcrBj 
f.  r.,  it  col  looted  an  amount  coiTcspondlng  to  27  milUmetors  height  of  water  woiuO 
have  resulted. 
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tbo  rotation  of  the  earth,  produces  the  ovaporation  which  fills  the 
atmosphere  with  vaiK)r.  Anything,  therefore,  that  influences  the 
intensity  of  insolation,  the  action  of  the  sun,  or  obstructs  the  passage 
of  winds,  must  influence  the  local  distribution  of  the  water  capital. 
The  great  cosmic  influences  which  produce  the  variability  of  all 
climatic  conditions,  and  therefore  also  of  the  circulating  water 
capital,  are  the  position  of  the  earth's  axis  to  the  sun  bjr  which  the 
Angle  and  therefore  the  heat  value  of  the  sun's  rays  vary  in  difleront 
parts  of  the  earth  and  at  different  times  of  the  year;  the  distribution 
of  land  and  water  areas,  which  produces  a  difference  of  insolation 
because  the  water  has  less  heat  capacity  than  the  land,  and  which 
also  influences  the  direction  of  air  and  sea  currents;  the  con- 
figuration of  the  earth,  by  which  the  density  of  the  atmosphere  is 
made  unequal,  and  in  consequence  of  which  differences  of  insolation 
and  of  air  temperature  are  induced.  Thus  we  have  not  only  climatic 
zones,  but  also  continental  climates  and  mountain  climates  in  opposi- 
tion to  coast  climates  and  plains  or  valley  climates. 

While  this  classification  of  cosmic  climates  satisfies  the  climatolo- 
gist,  there  are  many  local  climates  to  be  found  within  the  range  of  the 
cosmic,  and  the  local  climatic  conditions  are  those  which  affect  human 
life  and  human  occupations  most  sensibly. 

The  same  causes,  different  only  in  degree,  which  modify  the  cosmic 
climates,  making  a  classification  of  the  same  possible,  effect  further 
modifications  and  rive  rise  to  local  climates;  these  causes  are  differ- 
ent in  the  degree  of  insolation,  obstruction  to  air  currents,  presence 
of  water  surfaces,  or  moisture-laden  air-strata. 

Among  the  factors  which  thus  modify  the  cosmic  climate  and  help 
to  produce  a  local  climate  differing  from  other  local  climates,  the 
soil-cover  and  especially  the^  presence  of  forest  areas  is  claimed  as 
one  that,  under  certain  conditions,  is  potent ;  and  this  factor  being 
under  the  control  of  human  agency  more  than  any  other  possible 
modifier  of  climate,  must  therefore  be  of  greatest  interest  to  us. 

In  the  discussions  which  have  prevailed  hitherto,  it  has  always 
been  overlooked  that  the  idea  of  what  constitutes  a  forest  is  not  only 
an  exceedingly  variable  one,  but  that  without  a  definite  understana- 
ing  of  what  constitutes  the  forest  we  cannot  discuss  its  infiuence. 
It  18  clear,  from  what  has  been  stated  so  far,  that  the  influence  of  the 
forest,  if  anj^,  will  be  due  mainly  to  its  action  as  a  cover  protecting 
soil  and  air  against  insolation  ana  against  winds.  That  the  nature  of 
a  cover,  its  density,  thickness,  and  its  proper  position  has  everything 
to  do  with  the  amount  of  protection  it  affords  everybody  will  admit. 
A  mosquito  net  is  a  cover,  so  is  a  linen  sheet  or  a  woolen  blanket, 
yet  the  nrotection  they  afford  is  different  in  degree  and  may  become 

S Tactically  none.  It  will  also  bo  conceded  that  it  makes  a  great 
ifference  whether  the  cover  be  placed  before  or  behind  the  wind. 
Just  so  with  the  influence  of  the  forest ;  it  makes  all  the  difference 
whether  we  ha^ve  to  do  with  a  deciduous  or  coniferous,  a  dense  or  an 
open,  a  young  low  or  an  old  high  growth,  and  what  position  it  occu- 
J)ies  with  reference  to  other  climatic  elements,  especially  to  prevail- 
ing winds  and  water  surfaces.  In  the  following  discussion,  when 
the  word  forest  is  used,  unless  differently  stated,  a  dense  growth  of 
timber  is  meant. 

Hitherto  the  discussion  of  forest  influences  has  relied  mainly  upon 
general  observations  and  the  recital  of  experiences  from  which  such 
mfluences  are  inferred.  From  the  complication  of  causes  which 
produce  climatic  conditions,  it  has  been  always  difficult  to  prove, 
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when  changes  of  these  conditions  in  a  given  region  were  observed, 
that  they  were  permanent  and  not  due  merely  to  the  general  periodic 
variations  which  have  been  noted  in  all  climates  of  the  earth,  or 
that  they  were  due  to  a  change  of  forest  conditions  and  to  no  other 
causes ;  nence  some  climatologists  have  thought  proper  to  deny  such 
influences  entirely.  On  the  other  hand  there  are  as  trustworthy  and 
careful  observers Vho  maintain  the  existence  of  such  influences;  but 
only  of  late  has  the  question  been  removed  from  the  battle-field  of 
opinions,  scientific  and  unscientific,  to  the  field  of  experiment  and 
scientific  research,  and  from  the  field  of  mere  speculation  to  that  of 
exact  deduction.  But  the  crop  of  incontrovertible  facts  is  still 
scanty  and  further  cultivation  will  be  necessary  to  gather  a  fuller 
harvest  and  then  to  set  clear  the  many  complicated  questions  con- 
nected with  this  inquiry. 

Yet  the  question  of  the  relation  of  forest  cover  to  water  supplies 
has  become  of  such  immediate  concern,  in  our  endeavor  to  develop 
the  arid  or  subarid  regions  of  the  West  with  the  aid  of  irrigation, 
while  forest  destruction,  by  fire  more  than  by  the  ax,  has  bared  the 
hills  and  mountains  of  tneir  forest  cover  and  their  forest  floor, 
that  it  seems  timely  to  rehearse  what  we  do  actually  know  of  this 
relation. 

The  question  of  forest  influence  on  water  supplies  can  be  considered 
under  tnree  heads,  namely :  Influence  upon  precipitation  or  distri- 
bution of  atmospheric  water  ;  influence  upon  conservation  of  avail- 
able water  supplies;  influence  upon  the  distribution  or  "  run-off"  of 
these  supplies. 

INFLUENCE  UPON  PRECIPITATION. 

Whether  forest  areas  are  or  are  not  capable  of  appreciably  increas- 
ing precipitation  within  their  limits  or  on  neighboring  ground  is 
still  a  matter  of  dispute,  and  the  complexity  of  the  elements  which 
must  enter  into  the  discussion  has  so  far  baffled  solution  based 
upon  definite  and  strictly  scientific  observation.  Yet  new  evidence 
is  accumulating  all  the  time,  which  apparently  shows  that  under  cer- 
tain conditions  forest  areas  obtain  larger  precipitations  than  open 
grounds,  that  is,  they  increase  at  least  the  "amount  of  precipitation 
over  their  own  immediate  and  near-lying  areas.  Of  the  prominent 
meteorologists  who  believe  in  such  an  influence  is  the  weU-known 
Russian,  Dr.  A.  Woeikoff,  from  an  unpublished  translation  of  whose 
latest  publication,  "Climates  of  the  Earth,"  written  in  the  Russian 
language,  I  am  enabled,  through  the  courtesy  of  Professor  Cleve- 
land Abbe,  to  quote: 

The  problem  of  the  influence  of  forests  on  the  amount  of  precipitation  eluded  for 
a  long  time  an  accurate  solution,  not  only  because  the  effect  is  extremely  variable 
both  from  year  to  year  and  from  place  to  place  at  short  distance,  but  alao  on  ac- 
count of  the  modifying  influence  of  local  conditions.  It  was  therefore  necessary  to 
select  the  conditions  for  such  observations,  so  as  to  render  the  results  mutuallycoffl" 
parable.  At  the  present  time  the  best  observations  made  are  those  made  in  the 
neighborhood  of  Nancy,  France.  The  instruments  and  their  disposition  were  iden- 
tic^ at  the  different  stations.    The  situation  of  the  stations  was  as  foUows:* 

Station  A  (Cinq-Franch^),  8  kilometers  west  of  Nancy,  in  the  midst  of  exteMi^ 
forests  (La  Haye),  growing  on  a  plateau  of  lower  oolite  formation.  Height  above  m 
sea-level  380  meters.  The  rain-gauge  is  placed  in  an  open  glade  of  several  hectaieB 
of  area. 

*The  information  is  derived  from  Mathieu's  Relevi  des  Observations  de  Mitio^ 
logie  agricole  et  foresti^Cj  in  the  Atl[is  Mdt^ologig^ue  de  rObaervatoire  de  P^^i 

1887, 
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station  B  (Bellefontame),  6  kilometers  northwest  of  Nancy;  240  meters  above 
the  level  of  Vie  sea,  in  a  Talley  running  from  southeast  to  northwest,  on  the  margin 
of  the  La  Have  forests.    The  rain-gauge  is  placed  outside  the  woods,  in  a  nursery. 

Station  C  (Amance),  10  kilometers  northeast  of  Nancy,  near  the  summit  of  a  lull 
of  the  lower  odlite  formation,  880  meters  above  the  level  of  the  sea,  lite  surround- 
ing country  while  not  entirely  destitute  of  woods  is  chiefly  occupied  by  fields.  Tlius, 
at  least  for  the  Stations  A  and  C,  both  the  elevation  above  the  sea  and  the  geological 
formation  are  the  same.  Besides,  the  surroundings  of  Nancy  axe  not  mountainous 
and  consist  mostly  of  low  plateaus  more  or  less  washed  out  by  the  water.  Such 
localities  are  also  frequently  foimd  in  European  Bussia.  A  is  a  forest  station,  C  a 
field  station;  B  is  on  the  ver^  of  the  forest  and  at  a  lower  level.  The  following 
table  gives  the  amount  of  ram-fall,  in  centimeters,  for  the  seven  years  1807, 1868, 
and  1872, 1878, 1874,  1876,  and  1876: 


Time  of  obiervatioDS. 

Station  A 
(forest 

glade),  880 
meters. 

Stotion  B 
(forest 

▼erge),a40 
meters. 

Station  C 

(field),  880 

meters. 

Febmanr  to  April 

Cm. 

15.9 
18.9 

ao.7 

21.3 

Cm. 

16.2 
17.1 
17.2 
18.8 

Cm. 
14.9 
16.6 
16.7 
17.7 

May  to  July  . ." 

August  to  October 

Year 

76.7 

60.8 

64.9 

Comparing  Stations  A  and  C,  we  see  that  much  more  water  falls  on  the  forest 
« glade  than  in  the  open  fields,  and  that  the  difference  is  least  in  eco-ly  spring. 

Of  the  eigh^-four  months  for  which  I  have  the  data,  sixty-three  give  more  water 
at  A  than  at  C;  two,  the  same  quantity ;  and  only  nineteen  more  at  C  than  at  A. 
It  further  appears  from  an  examination  of  the  table  for  the  separate  months,  that 
the  greater  quantity  at  A  is  not  due  to  more  copious  and  frequent  heavy  showers, 

f:iving  a  great  amount  of  water  on  a  small  area.    I  found  only  three  months,  July, 
872,  and  July  and  August,  1875,  in  which  the  great  difference  between  A  and  C 
would  point  to  such  lowers  as  cause.    Including  these  months,  we  have: 

A  in  July  7.2,  in  August  6.2. 

G  in  July  6.8,  in  August  4.0. 
Excluding  the  same  we  find: 

A  in  July  7.0,  in  August  4.8. 

C  in  July  6.7,  in  August  4.0. 
And  in  the  annual  mean, 

A  76.1,  C  64.a 

The  Station  B  occupies  a  middle  position  between  A  and  C,  which  again  shows 
that  the  difference  between  A  and  C  is  due  to  the  influence  of  the  forest  vegetation.* 

The  fact  of  the  increase  of  precipitation  by  forests  requires  an  explanation.  I 
shall  first  consider  climatic  conditions  as  they  are  found  in  central  and  noilhcrn 
Europe,  b^linning  with  the  conditions  prevailing  in  winter.  It  would  appear  as 
if  in  winter  the  difference  in  the  amount  of  rain-fall  within  and  without  the 
woods  can  not  be  great,  as  the  absolute  amount  of  vapor  is  small  and  the  difference 
between  the  relative  humidity  within  and  without  the  woods  is  insignificant.  This 
is  however  not  the  case,  for  two  reasons.  First,  the  clouds  float  in*  winter  at  a 
lower  level  than  in  summer;  hence  the  mechimical  resistance  presented  by  the 
woods  is  more  effective  in  winter,  as  it  can  more  easily  reach  the  strata  of  the  at- 
mosphere in  which  the  clouds  are  moving.  This  resistance  causes  the  air  to  rise 
and  thus  favor  the  formation  of  precipitation.  Secondly,  in  winter  the  prevailing 
'  vnnds  are  generally  charged  with  moisture  and  precipitation  is  of  longer  duration, 
so  tliat  the  above-named  causes  act  for  a  longer  time. 

In  the  spring  and  the  beginning  of  winter  tJie  woods  contribute  more  or  less  to 
the  increase  of  precipitation.  At  this  time  of  the  year  evaporation  is  very  actively 
going  on  outside  of  tiie  woods  on  the  surface  of  the  meadows  and  fields.  During  tho 
winter  the  soil  has  been  well  stocked  with  moisture,  which  is  now  evaporated  by 
the  action  of  the  processes  of  vegetable  life  and  the  direct  access  of  the  tun.  It  is 
probable  that  during  this  period  both  tJie  possible  and  the  actual  evaporation  are 

^ • -       _  m         -       -  m 

*  See  also  Fautrat'  spaper  "  Ir\fluence  des  bois  feuUlus  et  risineux  "  Comptes  Ren- 
dus,  voL  85,  p.  840, 
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greater  tpithout  than  imthin  the  forettt  evaporation  being  here  understood  aa  the 
mm  of  all  ivater  evaporated  both  by  the  soil  aiid  ths  j)lants  from  a  given  area, 

III  the  middle  of  summer  or  toward  the  beginning  of  autumn  iJie  soil  outaide  tlio 
woods  begins  partly  to  dry  up  and  can  not  any  more  yield  m  much  moiBtm'e  for  ilie 
e\aix)ration  of  the  plants  lis  m  tho  beginning  of  summer ;  on  (lie  other  hand  tho 
vegetable  processes  following  upon  the  blooming  (tlie  rijjenin^  of  the  seeda)  require 
I088  nioiiiture.  But  in  the  leaved  woo^ls  evaixn-ation  contiimes  in  full  force  to  the 
end  of  the  summer,  and  in  coniforouH  woods  the  evaporating  sun  ace  renuiinjii 
a])proximately  the  same  in  the  course  of  ih&  whole  year ;  at  tlie  same  time  the 
moisture  preserved  in  the  soil  tlirough  shade  and  protection  from  wind  continues  to 
furnish  suflfioient  material  for  evaporation.  Consequently,  just  at  the  time  when 
p^eadows  and  fields  l^gin  to  evaporate  less,  it  goes  on  as  before  in  the  forests.  Tlii:) 
gives  rise  to  a  gi^at  difference  between  the  amount  of  moisture  contained  in  the  air 
within  and  near  the  woods,  and  outride  of  the  woo<is  in  ojicn  places.  Moist  air 
more  easily  readies  the  point  of  saturation  and  conden.sation  than  dry  air. 

The  following  point  is  also  to  b^  noticed.  Forests,  espociaUy  pine  woods,  must 
condense  a  great  deal  of  moisture  in  winter  when  air  nearly  satunited  with  vaix>r 
po^es  over  them ;  this  gives  rise  to  copious  formations  of  hoar  frost,  which  will  lull 
to  the  ground  and  increase  the  mass  of  snow  in  the  woods.  This  phenomenon  Jias 
never  been  accurately  observed  and  measured :  but  careful  observation  will  con- 
vince anybody  that  wherever  the  temperature  for  several  consecutive  months 
remains  below  zero  (as  is  the  case  in  nortliem  and  eastern  Euro|)e),  a  considerable 
amoimt  of  hoar-frost  is  in  this  way  collected,  pince  the  air  is  highly  charged  with 
moisture,  and  besides,  the  average  force  of  tliu  wind  is  greater  tn  winter  than  in 
any  other  season. 

In  hot  and  moist  climates  where  the  absolute  amount  of  vapor  in  tlie  air  is  great 
(for  instance  in  many  tropical  countries),  the  etiormous  surface  presented  by  the 
leaves  of  forest  trees  condenses  a  great  quantity  of  water  on  every  clear  and  calm 
night,  so  that  this  water  can  not  be  retained  on  tha  leaves  and  falls  to  the  ground ; 
the  observer  g€»ts  the  impression  of  a  heavy  rain-fall.*  Thus,  a  certain  part  of  the 
moisture  evaporated  by  the  leaves  during  the  diiy  roturna  at  night,  and  th«  dew  is 
so  Qopious  aj9  to  moisten  the  soil  under  the  trtses. 

The  observations  made  in  the  neigliborhood  ofNancijare  atpre>%ent  the  only  proof 
that  not  only  above  trees  hut  also  over  forest  glades  the  jyrecip it ation  is  greater  than 
in  tlie  midst  of  extensive  fields ;  if,  however,  this  phenomenon  has  onoe  been  clearly 
provedf  it  can  hardly  be  doubted  that  it  recurs  at  other  places.  In  ord«r  to  prove 
that  influence  of  forests  does  not  exist  or  tliat  foi-ests  tend  to  decrense  tlie  amount 
of  precipitation,  it  would  be  necessary  to  present  olwervatioiis  made  under  condi- 
tions which  would  render  them  as  easily  comjjarable  an  thoae  descrilx^d  by  me  above. 

The  author  then  proceeds  to  discuss  the  influence  of  forest  areas  in 
tropical  and  subtropical  countries,  which  he  finds  still  more  marked. 
Conditions  in  India  are  exhibited  in  the  following  table : 

Influence  of  forest  areas  on  rain-fall  in  India, 
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•  Mean  of  two  yoon. 

A  Klaune  at  tliirt  table  will  show  tJmt  the  prrtisyice  of  uutods  has  a  far  greater  influ- 
ence in  iui  til  Jilting  the  temperature  during  tfie  liot  and  dry  ^aoutlis  of  April  and 
Mail  Uuui  the  proxiiuity  of  the  sea.     The  .^ttme  is  ime  of  tJie  relative  huvndit^t 

*  This  was  si>t>cially  pointed  out  by  the  ceJebruted  Boussiogn^ult,  wlio  observ^  it 
in  South  America. 
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at  Sibsagar,  i,  e.,  in  the  middle  qf  the  forests.  Moat  striking  is  the  effect 
lence  of  tooods  in  the  dimimttion  of  the  extreme  maxima.  The  greater  or 
lity  of  the  sea  has  but  little  effect,  but  as  soon  as  we  reach  the  wooded 

extreme  maximtim  falls  9  degrees.  Thus  in  1875  the  maximum  ther^ 
iid  not  rise  above  85. §  degrees  at  Goalpara,  while  at  Lucknow  there  was 
:e  day  from  March  14  to  June  22  on  wuich  a  higher  temperature  had  not 
'ved.  The  great  humidity  of  the  air  even  during  the  hot  and  dry  months 
nd  May  is  the  cause  why,  in  the  forests,  the  rains  begin  early  m  March 
ally  increase  in  intensity  until  Jime  or  July,  while  in  the  woodless  plains 
iges  the  amount  of  rain-fall  suddenly  increases  from  May  to  June  or  from 
dy.* 

» notewortliy  that  the  distance  between  Benares  and  Ooalpara  is  760  kilo- 
e  latitude  is  nearly  the  samCt  tiie  intervening  country  is  level,  the  distance 
is  in  both  cases  considerable ;  and  yet  the  mean  temperature  of  May  dif- 
igrees  Fahrenheit,  or  about  1  degree  centigrade  per  100  kilometers.  At 
\i  the  earthy  for  which  we  have  observations,  has  such  a  difference  of  tern- 
ever  been  observed  under  similar  circumstances.  It  is,  however,  to  be 
liat  we  have  but  few  good  observations  in  the  tropics  and  in  latitude  below 
I,  especially  in  the  interior  of  continents.  It  may  be  expected  that  in 
erica,  where  in  nearly  the  same  latitude  extensive  prairies  (Uanos)  and 
in  forests  can  be  found,  similar  differences  of  temperature  may  be  ob- 
Jie  same  months  (April  and  May), 
resent  time  there  are  in  Uie  basin  of  the  Amazon  four  stations  where  ob- 

are  made;  this  river-basin  is  the  most  extensive  forest  region  on  Uie 
le  middle  and  upper  portion  of  the  course  of  the  Amazon  is  over  1,000 

distant  from  the  Atlantic  Ocean,  while  it  is  separated  by  mountains  from 
I.  Were  it  not  for  the  forests  we  ought  to  expeot,  at  this  distance  from  the 
near  the  equator,  very  high  temperatures  and  great  dryness.  The  fol- 
4e  shows  the  results  of  the  obeervfitionB : 

ereace  of  temperature  qffour  stations  in  ths  basin  of  the  Amazon, 


Height 

above 

sea. 

Boutfa 
latitude. 

Distanoe 

from 
AUantio. 
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mean. 

Mean  of 

hottest 

month. 

Extreme 
maxima. 

humidity 

for  the 
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87.1 
27.0 
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83.4 
81.7 
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t 

78 

op  Bladoira  Biver . 

;h«,  from  October  to  July. 

uco  does  not  belong  to  the  AmavoQ  basin;  Its  means  are  only  given  for  comparino  with 
Antonio.  The  shore-line  near  Pemambujdo  Is  wooded,  but  a  certain  distance  around  the 
sta  are  cut  down  to  give  way  to  fields  and  sugitf -cane  plantations. 

ring  to  the  vast  primeval  forests  on  the  Upper  Amazon  and  its  tributaries, 

rature  of  the  hottest  month  and  the  extreme  maximimi  are  not  greater 

e  sea-coast;  and  the  extreme  maximum  is  far  from  reaching  the  values 

observed  in  middle  latitudes.   It  is  also  to  be  observed  that  iTiere  are  few 

the  earth  where  the  *'  Trades  "  blow  with  such  violence  as  on  the  coasts 

n  Brazil;  Pernambuco  is  therefore  subject  not  only  to  the  influence  of 

t  also  to  that  of  a  furious  trade-wind.     Along  the  lower  course  of  the 

le  **  Trade"  also  blows  with  great  totce;  but  as  soon  as  we  turn  into  the 

of  one  of  the  tributaries  running  in  a  soutlierly  and  northerly  direction 

her  is  found  to  prevail.    The  height  and  density  of  the  forest  arrests  the 

ere  can  be  no  doubt  tlmt  the  vast  tracts  of  forest  land  on  the  Amazon, 

ig  to  maintain  the  moisture  of  the  air  and  weaken  its  motion,  increase 

irds  the  great  difference  of  climate  between  Assam  and  the  plains  of  tlie 
B  Indian  meteorologist,  Blanford,  informs  me  by  letter  that  he  attributes 
nee,  t.  c,  tlie  greator  moisture  of  the  air,  the  lower  temperature  from 
ne,  and  the  early  beginning  of  the  rains  observed  at  Assam,  to  the  vaet 
(ts  covering  the  country. 
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the  amount  of  water-fall.  At  I(^uitos  284  centimeters  fall  in  the  course  of  the  year. 
It  must  be  remembered  that  I^mtos  liee  in  a  plain  2,100  kilometers  from  the  ocean 
and  850  from  the  mountains;  nowhere  on  the  earth  is  the  rain-fall  so  great  imda 
similar  circimistances. 

Without  further  discussing  the  influence  of  the  forest  upon  quan- 
tity and  distribution  of  rain-iall,  we  may  say  that  many  observations 
and  the  philosophy  of  meteorological  forces  lend  countenance  to 
the  following  statements: 

(1)  During  the  time  of  vegetation  large  quantities  of  vapor  are 
transpired  and  evaporated  by  a  forest,  by  which  the  absolute  numid- 
ity  of  the  air  above  the  forest  is  increased;  and  since,  on  acconnt  of 
the  cooler  temperature  which  prevails  over  and  within  a  forest,  the 
relative  humidity  is  also  greater,  the  tendency  to  condensation  is 
increased. 

(2)  This  moister  and  cooler  air  stratum  communic'ated  to  the 
neighboring  locality  must  increase  the  dew,  at  least,  over  the  neigh- 
boring field. 

(3)  This  relatively  moister  air  stratum,  carried  away  by  air  cur- 
rents, has  the  tendency  to  induce  precipitation  at  such  placw,  es- 
pecially where  the  additional  influence  favorable  to  precipitation— 
namely,  increased  altitude — exists;  therefore, 

(4)  While  the  forest  may  not  everywhere  increase  precipitation 
over  its  own  area,  yet  a  large  system  of  forests  over  an  extensive 
area  will  influence  the  quantity  of  precipitation  over  and  within 
this  area. 

(5)  It  must  never  be  overlooked  that  there  are  certain  rain  condi- 
tions prevailing  in  climatic  zones  (rainy  or  rain-poor  localities,  with 
perioaical,  seasonal,  or  irregular  rains)  which  are  due  to  cosmic 
influences  and  can  not  be  altered,  but  may  be  locally  modified  by 
forest  cover.  Hence,  experiences  in  one  climatic  zone  can  not  be 
utilized  for  deductions  in  another. 

DISPOSAL  OF  WATER  SUPPLIES. 

Given  a  certain  amount  of  precipitation  in  rain  or  snow  over  a 
certain  area,  the  disposal  of  the  water  after  it  has  fallen,  and  the  i^' 
fluence  of  the  forest-cover  on  its  disposal,  reauire  our  attention.  For 
the  sake  of  convenience  we  can  divide  the  elements  which  need  con- 
sideration in  this  discussion  into  elements  of  dissipation,  elements  of 
conservation,  elements  of  distribution. 

The  difference  in  effect  between  the  first  two  classes  of  elements 
will  give  us  an  idea  of  the  amount  of  available  water  supply  or  run- 
off resulting  from  precipitation;  while  the  thii'd  class  bears  upon  the 
methods  of  distributin'g  the  available  water  supply. 

ELSMBNTS  OF  DISSIPATION. 

Elements  of  dissipation  are  those  which  diminish  the  available 
water  supplies;  they  are  represented  in  the  quantity  of  water  which 
is  prevented  by  interception  from  reaching  the  ground,  in  the  quan- 
tity dissipated  bv  evaporation,  in  the  quantity  used  by  plants  in  their 
growth,  and  in  transpiration  during  tne  process  of  growing. 

Interception. — The  amount  of  rain-fall  and  snow  which  is  pre- 
vented by  a  forest  growth  from  reaching  the  soil  varies  considerably 
according  to  the  nature  of  the  precipitation  and  to  the  kind  of  trees 
which  form  the  forest  as  well  as  the  density  and  age  of  the  growtL 
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drizzling  rain  of  short  duration  may  be  almost  entirely 
d  by  the  foliage  and  at  once  returned  to  the  atmosphere  by 
m;  if,  however,  the  rain  continues,  although  fine,  tne  water 
>ff  at  last  from  the  foliage  and  along  the  trimks.*  And 
nt,  of  which  the'rain-gauge  takes  no  account,  represents, 
to  measurements  of  the  Austrian  stations,  from  8  to  14  per 
3  reducing  considerably  the  loss  to  the  soU. 
he  careful  measurements  at  the  Swiss  stations  in  a  twelve 
rage  show  the  interception  in  a  larch  forest  as  15  per  cent., 
;e  forest  23  per  cent.,  in  a  beech  growth  10  per  cent.,  the 
r  the  Prussian  stations  are  for  beech  growth  24  per  cent., 
9  at  various  stations  22  per  cent.,  27  per  cent.,  and*34  per 
)ectively.  Altogether,  for  the  rain-fall  conditions  of  the 
cited,  a  dense  forest  growth  will,  on  the  average,  inter- 
r  cent,  of  the  precipitation;  but  if  allowance  be  made  for  the 
Lning  down  the  trunks,  this  loss  is  reduced  to  not  more 
5r  cent. 

ount  of  interception  in  the  open  OTowths  which  character- 
of  our  Western  forest  areas  would  be  considerably  smaller, 
as  the  rains  usuallv  fall  with  CTeat  force,  and  much  of  the 
ion  is  in  the  form  of  snow.  AKhough  branches  and  foliage 
)odly  amount  of  this  the  winds  usually  shake  it  down,  and 
ttlv  out  very  little  snow  is  lost  to  the  ground  by  intercep- 
e  foliage. 

s  also  a  certain  amount  of  water  intercepted  by  the  soil- 
held  back  by  the  soil  itself,  which  must  oe  saturated  be- 
ot  it  can  run  oflf  or  drain  away.  This  amount,  which  is 
jr  dissipated  by  evaporation  ana  transpiration,  depends,  of 
pon  the  nature  of  the  soil  and  its  cover,  especially  upon 
icity  to  absorb  and  retain  water. 

ative  power  is  called  the  maximum  water  capacity  of  the  soil,  and 
gelj  uix)n  the  structure  and  more  or  less  compact  stratification  of  the 
Lne  least  retentive  soil  is  a  coarse  sand  followed  by  finer  sands,  loams, 
I,  and  organic  matter;  that  is  to  say,  humous  earth  or  vegetable  litter 
he  most  water.  The  amount  of  such  retention,  varying  somewhat  with 
iture,  as  shown  in  the  analyses  of  Professor  Hilgard  and  others,  is  from 
t.  of  its  own  weight  in  a  '^  second  class"  Rorida  sand  soil  to  23  oer  cent. 
L  a  peat  soil;  a  pure  clay  rarely  exceeds  12  per  cent.,  while  calcareous 
se  to  16  and  20  per  cent. 

from  this  hygroscopic  water,  known  as  "moisture  co-efficient,"  which 
;he  amounts  of  water  permanently  absorbed  by  the  soil  in  its  natural 
3  the  a&ount  which  it  may  hold  temporarily,  liable  to  be  drained  off  or 
According  to  Ebermayer,  these  amounts  may  vary  from  3  to  88  per 
»rding  to  Dr.  Raman*s  investigations,  the  water  capacity  of  sand  soils  of 
^ium  fine  texture  may  amount  to  from  8  to  4  per  cent,  of  their  own 
t  to  5  per  cent,  of  their  volume  in  the  upper  strata,  and  5  to  6  per  cent,  in 
Tata.  Impermeable  soil  strata  (loam  and  very  fine  sand)  allow,  when 
1  run-off  is  possible,  ovlj  a  passing  and  inferior  retention  of  water  after 
a;  being  capable  in  sprmg-time  of  holding  no  more  than  10  or  12  per 

dmum  rain-fall  observed  in  (Germany  is  4  inches  in  twenty-four  hours 
)  in  one  hour.  In  Switzerland  there  has  been  recorded  a  rain-fall  of  18 
^enty-f our  hours  and  2^  inches  in  three-quarters  of  an  hour.  Tliis  would 
gallons  per  acre.  Of  such  falls  the  foliage  will  retain  only  an  inappre- 
int.  Intehsity  of  rain-fall  in  the  United  States  becomes  clear  from  a  few 
terson,  N.  J.,  1^  inches  in  eight  minutes;  SaJidy  Spring.  Md.,  5  inches 
;  Clear  Creek,  Nebr.,  4.50  inches  in  one  hour  twenty-eevon  minutes; 
Tex.,  5.80  inches  in  twenty-four  hours;  Ellsworth,  N.  C,  13  inches,  of 
hes  in  three  and  one-half  hours;  and  rain-falls  from  H  to  4  inches  per 
hours  are  quite  frequently  reported  in  almost  every  month,  especially 
em  States,  where  the  rain-fall  is  often  quite  explosive. 
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cent,  of  their  weifj^ht,  while  a  stratum  of  sand  of  medium  grain  20  to  35  feet  deep 
would  I  it  was  calculated,  be  capable  of  taking  up  and  holding  die  entire  annual  pi*e- 
cipitation  of  24  inc-hos. 

As  to  the  distribution  of  water  in  the  soil,  it  is  found  that  tlie  upper  humous  strata 
contain  the  highest  amounts,  the  following  deeper  Rtrata  the  least:  the  water  cajjac- 
ity  then  increases  downwards,  and  at  last  remains  stationary  to  a  considerable 
depth.  Tiie  caplllaritv  of  the  »and  soils  Investigated  waa  not  capable  of  raising  tlie 
gi'ound  water  higher  than  l.i  feet,  so  that  tho  upper  Btiataof  tlie  soil  which  was 
within  reach  of  giound  water  did  not  show  in  reality  greiitet  amounts  of  water  tlian 
the  soil  which  had  no  ground  water  to  fall  back  upon. 

Tlio  water  capacity  of  litter,  which  WoUny  investigated,  depends 
on  its  nature  and,  of  course,  its  thickness  to  a  certain  degree,  and  ia^ 
quite  ^nsiderable,  much  greater  than  that  of  soils. 

The  water  capacity  of  Tarious  litters  was  found  to  be  as  follows  in  volume  per 
cent.: 


Depth  of  litter. 

Oak 
leaves. 

Beech 
leaves. 

Spruce 
litter. 

Pino 
Utter. 

Moss. 

Cfth»ro- 

OUSMUld 

soil. 

When  2  Inches  deep 

Wlien  18  inches  doop 

BO.  77 
45.43 

""a6.78' 

41.65 

86.^ 

ID.  88 

"">4.*W 

No  soil  cover  was  found  so  variable  in  water  contents  as  moss,  wliile  litter  would 
hold  two  or  three  times  as  much  water  as  moss  and  twice  as  much  aa  t)ie  soil. 

The  variation  of  water  capacity  at  different  depths  appears  from  the  following 
figures: 


Depth  of  litter. 

Oak 
Idftves. 

Spnioe 
leaves. 

• 

Two  inches , 

50  77 
6SJ.W 
58.09 
46.42 

38.96 
40.76 
41.08 
41.06 

Four  Inches 

Eight  inches , 

Twelve  inches 

That  18  to  Bay,  the  increase  in  water  capacity  ceaaes  with  about  8-inch  depih« 

Altogether  an  appreciable  amount  of  the  precipitation  does  not 
run  off  or  drain  through  the  forest  cover  but  is  retained  by  it;  yet 
while  this  is  apparently  a  loss,  we  shall  see  further  on.  tnat  this 
moisture  retainea  in  the  upper  strata  fulfills  an  important  office  in 
checking  a  much  greater  loss  due  to  evaporation,  an^J  thus  becomeB 
an  element  of  conservation. 

Evaporation. — The  loss  by  evaporation  after  the  water  has  reached 
the  ground  depends  in  the  first  place  upon  the  amount  of  direct  inso- 
lation of  the  soil,  and  hence  its  temperature,  which  again  influences 
the  temperature  of  the  air.  The  nature  of  the  soil  cover,  the  relative 
amount  of  moisture  in  the  atmosphere,  and  the  circulation  of  the 
air  are  also  factors  determining  the  rate  of  evaporation.  The  impor- 
tance of  this  element  of  dissipation  may  be  learned  from  the  experi- 
ments of  Prof.  T.  Russell,  jr.,  of  the  U.  S.  Signal  Service,  maae  in 
1888.  We  learn  from  these  that  the  evaporation  on  the  Western 
plains  and  plateaus  may,  during  the  year,  amount  to  from  50  to  BO 
inches,  nay,  in  spots,  100  inches,  w^hile  the  rain-fall  (diminishing  in 
reverse  ratio)  over  this  area  is  from  30  to  12  inches  and  less. 

Thus  in  Denver,  where  the  maximum  annual  precipitation  may 
reach  20  inches,  the  evaporation  during  one  year  was  G9  inches. 


biviBioiir  dJ"  ^MsTitt.  SOt 

This  deficiency  of  49  inches  naturally  must  be  supplied  by  waters 
coming  from  tne  mountains,  where  the  precipitation  is  large  and  the 
evaporation  low  (on  Pike's  Peak  alone,  there  may  be  45. 6  —  26. 8  =» 
18.b  inches  to  spare). 

If  the  loss  by  evaporation  from  an  open  field  be  compared  with 
that  of  a  forest-covered  ground,  it  will,-  as  a  matter  of  course,  be 
found  to  be  less  in  the  latter  case,  for  the  shade  not  only  reduces  the 
influence  of  the  sun  upon  the  soil,  but  also  keeps  the  air  under  its 
cover  relatively  moister,  therefore  less  capable  of  absorbing  moist- 
ure from  the  soil  by  evaporation.  In  addition,  the  circulation  of 
the  air  is  impeded  between  the  trunks,  and  this  influence  upon  avail- 
able water  supply,  the  wind^breaking  power  of  the  forest,  mttst  be 
considered  as  among  the  most  important  factors  of  water  preserva- 
tion. Especially  is  this  the  case  on  the  Western  plains  and  on  those 
Western  mpuntain  ranges  bearing  only  a  scattered  tree  growth  and 
where,  therefore,  the  influence  of  shaae  is  but  nominal. 

The  evaporation  under  the  influence  of  the  wind  is  dependent  not 
only  on  the  temperature  and  dryness  of  the  same,  but  also  on  its  ve- 
locity, which  being  impeded,  the  rate  of  evaporation  is  reduced. 

Interesting  experiments  for  the  purpose  of  ascertaining  the 
changes  in  the  rate  of  evaporation  effected  by  the  velocity  of  the 
wind  were  made  by  Prof.  T.  Russell,  jr.,  of  the  Signal  Service,  in 
1887.  The  result  oi  these  experiments  (made  with  riche's  hygrom- 
eters whirled  around  on  an  arm  28  feet  in  length,  the  results  of  which 
were  compared  with  those  from  a  tin  dish  containing  40  cubic  cen- 
timeters of  water  exposed  under  shelter)  show,  that  with  the  temper- 
ature of  the  air  at  84  degrees  and  a  relative  humidity  of  50  per  cent., 
evaporation  at  5  miles  an  hour  was  2.2  times  greater  than  in  a  calm: 
at  10  miles,  3.8;  at  15  miles,  4.9;  at  20  miles,  5.7;  at  25  miles,  6.1,  and 
at  30  miles  the  wind  would  evaporate  6.3  times  as  much  water  as  a 
calm  atmosphere  of  the  same  temperature  and  humidity. 

Now,  if  it  is  considered  that  the  average  velocity  of  the  winds  which 
constantly  sweep  the  Western  subarid  and  arid  plains  is  from  10  to 
15  miles,  not  rarely  attaining  a  maximum  of  50  and  more  miles,  the 
cause  of  the  aridity  is  not  far  to  seek  and  the  function  of  the  timber- 
belt  or  even  simple  wind-break  can  be  readily  appreciated. 

What  the  possibilities  of  evaporation  from  hot  and  dry  winds 
may  be,  can  be  learned  from  statements  regarding  the  "  Foehn," 
which  is  the  hot  wind  of  Switzerland,  corresponding  to  the  "  Chi- 
nook'^ of  our  Western  country. 

The  change  in  temperature  from  the  normal,  experienced  under 
the  influence  of  the  Foehn  has  been  noted  as  from  28°  to  31°  Fahr., 
and  a  reduction  of  relative  humidity  of  58  per  cent.  A  Foehn  of 
twelve  hours'  duration  has  been  known  to  "  eat  up  "  entirely  a  snow 
cover  of  2-J  feet  deep. 

In  Denver  a  chinook  has  been  known  to  induce  a  rise  in  tempera- 
ture of  57°  Fahr.  in  twenty-four  hours  (of  which  36°  in  five  minutes) 
while  the  relative  humidity  sank  from  100  to  21  per  cent. 

The  degree  of  forest  influence  upon  rate  of  evaporation  by  break- 
ing the  force  of  winds  is  dependent  upon  the  extent  and  density  of 
the  forest,  and  especially  on  the  height  of  the  trees.  For  according 
to  an  elementary  law  of  mechanics  the  influence  which  breaks  the 
force  of  the  wind  is  felt  at  a  considerable  elevation  above  the  trees. 
This  can  be  practically  demonstrated  by  passing  along  a  timber 
plantation  on  the  wind-swept  plains.  Even  a  thin  stand  of  young 
trees  not  higher  than  five  feet  will  absolutely  calm  Uie  air  within  a 
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considerable  distance  and  height  beyond  the  shelter.  Unfortunately 
no  accurate  experimental  data  concerning  this  influence  are  at  hand. 
According  to  Bec^uerel,  a  simple  hedge  6  feet  in  height  will  rive 
protection  for  a  distance  of  70  feet;  and  according  to  Hardy,  a  oelt 
of  trees  every  300  feet  will  defend  vegetation  almost  entirely  agamst 
the  action  of  the  wind.  Another  authority  finds  for.  every  foot  in 
height  one  rod  in  distance  protected. 

This  division  has  lately  begun  a  canvass  to  ascertain  the  actual 
experience  in  regard  to  tne  value  of  wind-breaks  on  the  prairies  and 

Slains.    This  canvass  is  not  completed  as  yet^  but  to  show  what  the 
rift  of  this  experience  iB,  we  give  an  extract  from  the  letter  of  one 
farmet  in  Illinois: 

My  experience  is,  that  now  in  cold  and  stormy  winters  wheat  protected  by  timber 
belts  yields  full  crops,  while  fields  not  protected  yield  only  one-third  of  a  crop. 
Twenfy-five  or  thirty  years  ago  we  never  nad  any  wheat  Idlled  by  winter  frost,  ani' 
every  year  a  full  crop  of  peaches,  which  is  now  very  rare.    At  that  time  we  ~ 
plenty  of  timber  around  our  fields  and  orchards,  now  cleared  away. 

It  may  not  be  necessarv  to  state  that  the  damage  done  to  crops  b; 
the  cold  dry  winter  winds  is  mainly  due  to  rajjid  evaporation,  an 
that  plants  are  liable  to  suffer  as  much  by  winter  drought  as  b 
'Summer  drought. 

This  is  certain,  that  since  summer  and  winter  drought,  t.  c. .  rapi^ 
evaporation,  due  to  the  continuous  dry  winds,  is  the  bane  of  the  larme 
on  the  plains,  rationally  disposed  timber  belts  alone  will  do  much 
increase  available  water  supply  by  reducing  evaporation. 

Various  experiments  comparing  the  rate  of  evaporation  within  an< 
without  a  forest  are  recorded  in  flie  following  taole,  which  refers 
evaporation  from  a  water  surface  in  the  open  field  on  the  one  han 
and  within  the  shelter  of  the  forest  on  the  other.  It  is  shown  tha 
under  ordinary  circumstances  evaporation  may  under  forest  cove: 
be  decreased  from  two  to  three  times. 


Evaporation  of  a  xoater-surface  from  AprU  to  October,  expressed  in  centimetert. 


Without 

the 
forest. 

Within 

the 
forest. 

Batio. 

Eastern  France (3) . . 

Alsatian  Mountains (8) . . 

Bavaria (4).. 

Brandenburg (6) . . 

Sileaian  Mountains  — (6) . . 
Eastern  Prussia (7).. 

41.2 
88.6 
87.7 
89.9 
26.7 
25.2 

18.9 
16.9 
16.8 
16.3 
10.6 
12.0 

812  to  100 
211  to  100 
289  to  100 
245tol00 
250  to  100 
210  to  100 

References  to  table:  (2)  Station  Belle-fontiUne,  (8)  Station  Melkerei,  (4)  Six  Statkms,  (6)  Station 
Eberswalde,  (6)  Station  Carlsberg,  (7)  Stations  Fritzen  and  Kurwien. 

An  experiment  made  in  Bavaria  in  which  soil  saturated  with  water 
was  used,  showed  the  values  in  centimeters  of  evaporation  for  seven 
months — from  April  to  October — ^to  be  as  follows: 

Without  the  forest 40.8 

Within  the  forest: 

Pine  woods... 15.9 

Deciduous  trees 0. 3 

That  is  to  say,  evaporation  progressed  six  and  one-half  times  as  fast 
in  the  open  field  as  in  the  deciduous  woods  during  the  warm  months. 
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The  stations  of  Prussia  allow  the  following  average  for  evapora- 
tion; the  amount  evaporated  in  the  open  fallow  field  being  called  100: 


Erapo- 
rated. 

Retained 
more  than 

in  open 
fallow  field. 

Undar  beech  growth , 

PtT  cent, 
40.4 
45.8 
41.8 
90.8 

Ptrcent. 

59.6 

54.7 

58.3 

9.7 

Under  pine  inx)wth 

From  cultiyated  field 

A  balance  calculation  of  the  amounts  of  precipitation  and  the 
amounts  lost  by  evaporation  for  sixteen  stations  at  varying  eleva- 
tions shows  that  with  increasing  altitude  the  surplus  of  water  remain- 
ing for  the  soil  increases,  the  mountain  forest  decreasing  evaporation 
to  its  minimum  of  9  to  13  per  cent.,  and  leaving  from  87  to  91  per 
cent,  to  penetrate  the  soil. 


stations. 

Altitude. 

Surplus  of  predp- 
itadon  over  evap- 
oration. 

Of  precipita- 
tion evapor- 
ated. 

• 

In  the 
open. 

In  the 
forest. 

In  the 
open. 

In  the 
forest 

Schoa «> 

M, 

8 
80 
84 
42 
95 

Mm, 
aS2.5 
887.5 
496.8 
142.1 
174.6 

Mm, 
843.6 
322.5 
481.4 
287.5 
180.6 

Pard. 
55 
40 
85 
78 
70 

jPsr  cf. 
28 

Tritzen 

28 

Had^^nilAbea .........rT........trT'rT.........t.  .»...,.. 

20 

iriiArRwiildA T 

44 

TJntml    ........................  w  r  r  .............  T  , 

67 

AToraflfB  for  the  reirlon 

O-lOO 

805.8 

818.1 

55 

87 

Kurwien ........t-t. T-TT.....T---t -tt-t-t- 

124 
148 
145 

846.1 
184.9 
488.1 

886.7 
254.7 
484.8 

44 
68 
46 

26 

Marienthal t ..... . 

87 

Hasenau t ......... . 

26 

ATfnttfe  for  the  re&rion 

loo-aoo 

823.4 

851.6 

58 

80 

Nenmat  h t  r ....  t 

840 
858 

838.5 
291.0 

510.9 
885.8 

60 
57 

28 

Fri6drlchf(rode 

26 

ATerase  for  the  resion 

800-400 

800.9 

448.8 

58 

25 

Lahnhof i 

60S 
612 
660 
600 

860 
717.5 
1,468.2 
718.8 

6R5.2 

4to.2 

1,114.8 

889.1 

24 
26 
18 
27 

15 

HoUerath 

21 

Schniledefeld 

7 

Oarlsbenr 

10 

Averaso  for  the  redon 

600-700 

088.7 

782.2 

22 

18 

ISonnenhAiv , ,„,,..,-..  ^  -  ^ 

rr4 

080 

l,19ii.4 
1,142.1 

1,093.8 
1,196.8 

15 
19 

9 

Melkf»*ei -  - 

11 

The  re€ison  for  this  influence  of  the  forest,  as  has  heen  stated,  is 
due  not  only;  to  the  impeded  air  circulation,  hut  also  to  the  tempera- 
ture and  moisture  conaitions  of  the  forest  soil  and  forest  air. 
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From  the  following  table  appear  the  dlflfci^ncea  of  soil  temperature  (ceutijijade) 
in  the  forest,  the  mintiB  6i^  denoting  the  lower  temperatures  m  the  forest^  the  plus 
(Sign  the  higher  temperatures: 

oijfereMet  of  temperature  of  the  soU  inside  and  outside  of  a  forest. 


Alsatian  'Mountalna  (1) 
Bavaria  (1) 
Bavaria  (2) 
lEaetem  PruMlA 


Febniary- 
AprU. 


faoe. 


-1.0 
-1.8 
-1.8 
-1.8 


0.0  m. 


-fO.B 

-0.8 

-0.6 

0 


May-July. 


Sur- 
face. 


-7.8 
-4.5 
-4.6 
-4.4 


O.Om. 


-«.8 
-3.  a 
-4.1 


Aufirust- 
Octobor. 


Bur- 
facR. 


ft.7 
-2.6 
-2.6 
-S.8 


0.9m. 


-8.3 

8.0 
■3.0 


November- 
January. 


Bur- 
faoe. 


+0.3 
0 


0.9  m. 


-0.7 
-0.1 


•4-0.8     -0.1 
+1.8    -M).9 


Ymt. 


Sur- 
face. 


-8,6 

-2.2 

2.1 

-1.0 


0.9  m. 


-1.5 

-10 
-1.8 


(1)  Same  Rtatioiw  M  for  preceding  table  on  page  308. 

(2)  Same  stations  with  the  addition  of  Duschberg,  Johaoneskrenz,  and  Altenfurth. 

It  aj)T>ears  tliat  in  winter  it  may  occur  that  the  soil  is  eyen  warmer  in  the  forestt 
especially  in  regions  which,  like  eastern  Prussia,  have  cold  winters  and  where  thfl 
ground  is  covered  with  snow  for  several  months. 

The  mitigating  influence  on  the  soil  temperature  appears  still  more  clearly  when 
the  maximimi  and  minimum  temperatures  for  tho  year  or  the  range  of  temperature 
is  compared. 


Range  of  temperaturtti 


Without 
tlie  forest. 


feavaria 

Alsatian  Koimtams 
Eastern  Prussia. . . . 


Degrees. 
89.5 
35 
41.8 


Within 
thefoTMi 


I>a0rM«. 

M.7 


For  the  air  temperatures  the  differences  are  much  smaller,  yet  in  general  the  sum- 
toer  temperatures  are  lower  and  the  winter  temperatures  are  higher  in  the  forest, 
and  this  influence  seems  greater  in  the  warm  clmiate  of  Italy  tfian  in  the  colder 
climate  of  Prussia.  In  the  following  table  the  maximum,  minimum,  and  mean  tem- 
peratures witliin  forest  stations  are  noted — the  i)lU8  sign  denoting  higher  the  minus 
sign  lower  temperatures  than  those  observed  in  the  field  stations. 


Omtral  Italy  (1) . . . 
luvstem  prance  (2) 


February- 
April. 


i 


-0.8 


A  Lsallan  Mountains  (3)' —1.1 


Bavaria  (4) 
Eastern  Prussia  (5) 


-0. 
-0. 


+0.8 
+  1.0 


» 


May-Jtily. 


1 

-3.2 


I 


+1.6 
+1.2 


August-  ■ 
October. 


3 


i 


November- 
January. 


i 


+0.2—0.3 


+0. 4  — 2. 5( + 1 .  91—0. 8—1.9 


+0.1 


—0.3 


-2.21-fl.l— 0.91— 3.2 
—1.4|-i-0. 5— 0.4-1.6 


— 1.2  -8.  G +1.1— 1.8 

-1. 0;— 2. 6+1. 8—0. 6  — 0.  J^i-H).  6 
+2.41-0.2 +0.0 -f  1.7 
+1.6,-0.8  0  +1.2 
+0.2— 0.7,— 0.3'-O.2 


G 


Tear. 


-0.1 


-1.9 


+1.8—1.2 
■*-0.6i-1.5 
-0.2—1.0 


+1.0*-0.4 
+2.0' +0.4 
+1.0—0.8 
+0.2.-0.4 


(1)  Station  Vallambrosa,  Tuscany.  (2)  StAtion  Belief ontaine  near  Nancy. 

(8)  Station  Melkerei,  in  the  Yosjres  Mountains.  (4)  Stations  Seeahaupt  and  Hohrbroan; 

(5)  Stations  Fritcen  and  Kurwien. 

The  greater  humidity  of  the  atmosphere  under  forest  cover,  t.  c,  in  shade,  tends 
also  to  reduce  evaporation.  The  temperature,  especially  dm'ing  the  warm  months, 
being  considerably  lower  in  the  forest  interior,  the  air  receives  less  moisture  in  pro- 
portion from  the  soil  and  lower  vegetation.  A  cubic  foot  of  forest  air.  then,  contains 
m  the  average  less  moisture  than  a  cubic  foot  of  air  over  a  cultivated  field  under 
otherwise  same  conditions. 

While  thus  the  absolute  amount  of  moisture  in  the  forest  air  is  really  less,  the 
relative  humidity  is  greater;  that  is,  the  air  of  the  forest  being  of  lower  tempera- 
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tiire  is  nearer  the  state  of  sattiratioB.    The  state  of  ttflftlrs  is  exhibited  in  the  follow- 
ing tabulated  observations: 

Influence  of  forests,  especially  in  summer  y  on  the  moisture  of  tlie  air,  expressed  in 

pert'^ntages  of  the  state  of  saturation. 

[Relative  humidity  within  and  without  the  forest.] 


ITebnuuT- 
April. 

May-July. 

October. 

Novfflmber- 
January. 

Year. 

With, 
out. 

With- 
in. 

With- 
out. 

With- 
in. 

With- 
out. 

With- 
in. 

With- 
out. 

With- 
in. 

With- 
out. 

With- 
in. 

Ainatl&ii  MoilntaiAB  (1) 

BftTAria^ i.. 

Kafltem  Prunia  (8) 

80 
60 
84 

flB 
86 

flB 
70 
64 

75 

80 
68 

78 
78 
76 

84 

86 
81 

85 
87 
90 

00 
9Si 

77 
7V 

78 

81 
85 

as 

(1)  Melket«L 


C»)  Six  statioofi. 


(8)  Friteen  ahd  KurwieiL 


rhe  diflferenoe  of  temperature  of  the  soil,  and  therefore  also  of  the  air,  is  depend- 
ent as  weU  upon  the  degree  of  shade  exerted  by  the  forest  cover  as  upon  the  nature 
(tf  the  Boil  cover.  The  influence  ot  the  latter  has  been  carefully  investigated 'by 
WoUuy.  In  the  following  table  ia  noted  the  range  of  temperature  during  the  day  of 
various  soil-covers,  from  which  it  appears  that  uie  naked  soil  cools  o^  during  the 
night  much  more  and  heats  up  much  more  during  the  day  than  the  various  soil- 
covers,  of  which  pine  litter  shows  the  next  greatest  range  to  naked  soil. 


Morning  tetnpefthtiit^ 
Evening  temperature 


Ranfe  of  t^mperatuh) 


flollfCal- 

oareouii 

aand. 


IS.  34 
19.11 


Fine  lit- 
ter. 


5.97 


14,51 
18.10 


8.06 


Spruce 
Utter. 


15.25 
18.69 


8.817 


Oak 
leavef. 


15.  (W 
18.  di 


SM 


Mo«. 


14.00 
17.27 


9,57 


The  different  rates  of  evaporation  from  various  soil-covers  has  been  carefully  in- 
vestigated independently  by  t^ts.  WoUny  and  Ebermayer.  Accotding  to  WoUny, 
the  unprotected  soil  evaporated  more  than  twice  or  three  times  as  much  as  that 
coveretl  with  litter,  while  a  moes-cover  came  very  near  evaporating  as  much  as  the 
open  soil.  The  amounts  in  grams  which  were  evaix)rated  from  a  surface  of  400 
square  centimeters  during  the  time  from  June  6  to  September  7  were  as  follows; 


Loam 2,614 

Sand 9,011 

MosB.. 1,766 

Pine  litter« .  •  < 969 


Spruce  litter 952 

Beech  leaves  •..,.. 724 

Oak  leaves 726 


This  difference  must  be  accounted  for  by  the  difference  in  phvsical  structure  .of 
the  material,  which  either  impedes  or  facilitates  rei)lacement  of  the  water  evapo- 
rated by  capillary  attraction.  Therefore,  according  to  the  nature  of  the  forest  floor, 
the  rate  of  evaporation  varies. 

The  experiments  of  Wollny  in  1883  on  the  amounts  of  evaporation  from  soil  cov- 
ered with  straw  and  uncovered  are  also  of  interest  here  as  showing  the  numerical 
influence  of  a  cover  or  mulch  of  dead  material,  wliich  does  not,  like  tlie  litter,  pos- 
sess capillarv  forces.  The  cover  in  these  experiments  was  2  inches  thick;  for  a 
surface  of  1,000  square  centimeters  the  amounts  evaporated  were,  during  the  months 
of^  July  and  August,  571  and  5,789  grams,  respectively;  that  is  to  say,  the  naked 
floU  evaporated  more  than  ten  times  as  much  as  the  covered  soil. 

While  in  the  above  experiments  the  evaporation  from  the  soil-cover  was  investi- 
gated, the  Austrian  Forest  Experiment  Stations  Investi^iited  the  influetic^'i  of  innss 
and  litter  upon  the  evaporation  from  the  soil  undernf?ath,  A  fine  j^and  with  an 
average  moisture  of  4.82  per  cent,  was  covered  with  various  materiolB,  and  ihe 
amount  of  moisture  which  remained  in  the  sand  after  an  exposure  for  four  tuonthe 
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was  measured.    The  amounts  lost  by  eTaporation,  which  allow  an  estimate  of  the 
relative  amoimt  of  protection  of  the  various  covers,  were  as  follows : 

Per  cent 
Uncovered  sand 54. 8 

Sand  covered  with  dry  earth 40. 7 

Sand  covered  with  beech  leaves  (vertical  layers) 81. 1 

Sand  covered  with  beech  leaves  (horizontal  layers). 26. 8 

Sand  covered  with  beech  leaves  {kept  moist) 0 

Sand  covered  with  air-dried  s{>ruce  litter 84. 4 

Sand  covered  with  air-dried  pine  litter 48. 6 

Sand  covered  with  living  grass  sod 85. 9 

Band  covered  with  living  hypnum  moss 27. 8 

Sand  covered  with  living  sphagnum  moss 6. 8 

The  soil  covered  with  moist  beech  leaves  not  only  did  not  lose  any  moisture  but 
during  the  first  months  it  absorbed  water  from  the  cover,  which,  however,  waa 
lost  again  later  during  the  warmer  weather.  The  last  three  covers  were  kept  alive 
by  careful  sprinkling  in  small  amoimts  for  three  months ;  this  was,  however,  not 
sufficient  to  keep  the  grass  alive  to  the  end  of  the  experiment.  The  low  dense 
hypnum  moSvS  i)reserv^  the  moisture  well  as  long  as  it  was  sprinkled,  but  when 
allowed  to  dry  it  could  do  no  better  than  the  dry  beech  leaves.  The  sphagnum 
moss,  however,  continued  its  protective  function  even  aft^  the  sprinkhng.  The 
pine  litter  in  an  air-dried  condition  showed  but  little  power  of  protection ;  this 
would  have  been  more  effective  if,  as  it  occurs  in  nature  always,  it  had  been  kept 
moist. 

Altogether,  it  will  have  to  be  admitted  that  the  factor  of  dissipation 
represented  in  the  evaporation  from  the  ground  is  considerably 
reduced  by  the  forest-cover ;  and  since  the  rate  of  evaporation  in 
our  western  Territories  is  probably  the  greatest  element  in  the  dissi- 
pation of  moisture,  the  greatest  attention  to  checking  it  will  be  neces- 
sary in  the  husbanding  of  water  supplies.  This  check  to  evapora- 
tion refers  not  only  to  the  preservation  of  the  water  supplv  where  it 
falls,  but  also  in  the  natural  and  artificial  channels  through  which  it 
may  be  conducted  or  in  the  reservoirs  where  it  may  be  stored. 

The  surface  exposed  determines  the  amoimt  of  evaporation  from 
water-courses  and  reservoirs ;  but  if  the  amount  evaporated  is  related 
to  the  available  volume  of  water,  it  will  appear  that  the  smaller 
and  slower  run  loses  proportionately  more  than  the  larger,  which 
thus  exhibits  the  value  and  protective  character  of  accumulation. 

Take  a  brook  6  feet  in  width  and  only  a  foot  in  depth ;  this  for 
a  length  of  30  feet  would  contain  180  cubic  feet  of  water.  If  from 
this  surface  only  one-tenth  of  1  inch  evaporates,  the  amount  evapo- 
rated is  equal  to  1.5  cubic  feet  or  y^  of  tne  entire  supply.  On  the 
other  hand  one-tenth  of  1  inch  evaporation  from  a  river  60  feet 
broad  and  12  feet  deep  for  a  length  of  30  feet,  containing  therefore 
21,600  cubic  feet  of  water,  would  bring  the  loss^  to  15  cubic  feet  or 
only  'i-^ff  of  the  available  supplies ;  the  loss,  in  proportion  to  the 
supply,  being  twelve  times  greater  in  the  former  case. 

Transpiration, — All  vegetation  takes  up  ascertain  amount  of  water, 
a  part  of  which  is  consumed  in  building  up  its  body,  and  a  still  larger 
part  returned  to  the  atmosphere  by  transpiration  during  the  process 
of  growth. 

Tne  quantity  of  water  so  used  is  as  variable  as  the  amount  of  pre- 
cipitation and  in  fact  within  certain  limits  depends  largely  upon 
it.  That  is  to  say,  a  plant  will  transpire  in  proportion  to  tne  amount 
of  water  which  is  at  its  disposal.  Transpiration  is  also  dependent 
on  the  stage  of  development  of  the  plant,  on  the  nature  of  its  leaves 
and  amount  of  its  foliage,  on  temperature,  humidity,  and  circulation 
of  the  air,  on  intensity  of  the  sunlight,  and  on  temperature  and 
structure  of  the  soil  and  on  other  meteorological  conditions.  Rain 
and  dew  reduce  transpiration,  wind  increases  it. 

The  amount  of  transpiration  depends  considerably  upon  the  thick- 
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ness  of  the  leaves,  therefore  the  surface  of  the  foliage  is  not  a  reliable 
measure,  but  it  snould  be  compared  with  the  weight. 

With  so  many  factors  to  vary  them  the  values  which  may  be  given 
for  the  amount  of  transpiration  of  the  various  kinds  of  trees  can 
only  be  approximations  of  its  range  within  wide  limits.  All  the 
figures  which  have  been  published,  based  upon  calculations  or  ex- 
periments in  the  laboratory;,  are  useless  for  practical  purposes.  Es- 
pecially do  those  figures  which  represent  the  requirement  of  the  plant 
as  exceeding  the  amount  of  precipitations,  exhibit  on  simple  reflec- 
tion, their  absurdity. 

If  the  requirement  per  acre  is  considered,  the  density  of  the  growth 
of  plants  must  also  be  taken  into  account. 

The  first  careful  and  comprehensive  investigations  into  the  water 
requirements  of  forest  trees  were  made  by  the  Austrian  forest  experi- 
ment stations  in  1878  (F.  B.  Hoehnel),  and  full  tables  of  the  results 
obtained  can  be  found  in  the  records  of  those  stations. 

An  average  of  the  many  figures  there  presented  would  make  the 
amount  of  transpiration  per  100  grams  of  dry  weight  of  leaves  in 
conifers  4,778  to  4,990  grams  of  water,  in  aeciduous-leaved  trees 
44,472  to  49,563  grams  of  water.  That  is  to  say,  the  deciduous  trees 
transpired  about  ten  times  as  much  as  the  conifers,  and  compar- 
ing the  two  extremes  of  transpiration,  the  deciduous  tree  with  the 
highest  rate  of  transpiration  utilized  twenty-three  times  more  water 
than  the  coniferous  tree  with  the  lowest  rate.  Ash,  birch,  and  linden 
were  found  to  be  the  most  vigorous  transpirers,  oaks  and  maples 
transpiring  much  less.  Curiously  enough,  while  in  the  conifers 
shade  reduced  the  transpiration  considerably,  in  the  deciduous  trees 
it  had  the  opposite  effect. 

During  the  period  of  vegetation  the  following  varieties  transpired 
per  pound  dry  weight  of  leaves 

Foondi 
of  water. 

Birch  aad  Lmden 600-700 

Aflh 600-600 

Beech 46(M500 

Maple 400-460 

Gate 200-800 

Spruce  and  Scotch  Pine 60-70 

Plr 80-40 

Black  Pine 80-40 

The  next  season,  which  was  more  favorable  to  transpiration,  the 
amounts  were  larger ;  the  deciduous  trees  transpiring  from  600  to  1,000, 
the  coniferous  from  75  to  200  pounds,  or  in  the  proportion  of  one  to  six. 

The  following  actual  amounts  transpired  per  100  grams  of  dry 
leaves  during  the  third  season  (1880),  will  show  the  relative  position 
of  the  various  species  (European) : 


Elilograms. 

Aflh 101,850 

Birch 91,800 

Beech 91, 880 

Hornbeam 87. 170 

Elm 82,280 

Maple  (A .  campestre) 70, 380 

Norway  Maple  (A,  j^ator 

noidett)   61,180 

Oak(0.  robur) 69,150 

Oak  (§.  C'crm) 49,220 

Norway  Spruce 14, 020 

AG  89 ^21 


Scotch  Pine 12,106 

Fir 9,380 

Austrian  Pine 7, 005 

Aspen 96, 970 

Alder 93,300 

Linden 88,340 

Larch 125,600 

Average  deciduous  trees . .  82, 620 

Average  conif en llySOT 
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The  variability  of  transpiration  from  day  to  day  is  of  wide  range; 
a  birch  standing  in  the  open  and  found  to  have  200,000  leaves  was 
calculated  to  have  transpired  on  hot  summer  days  700  to  900  pounds, 
while  on  other  days  its  exhalations  were  probably  not  more  than  18 
to  20  pounds. 

A  lifty  to  sixty  year  old  beech  was  found  to  have  35,000  leaves, 
with  a  dry  weight  of  9.8G  pounds;  a  transpiration  at  the  rate  of  400 
pounds  per  pound  during  the  period  of  vegetation  would  make  the 
total  transpiration  3,944  pounds  per  tree  (about  22  pounds  daily); 
and  since  500  such  trees  may  stand  on  1  acre,  the  transpiration  per 
acre  would  amount  to  1,972,000  pounds,  while  the  precipitation  dur- 
ing the  same  period  would  be  2,700,000  pounds. 

The  transpiration  of  a  thirty-five-year-old  beech  with  thinner 
leaves,  of  which  there  were  3,000,  with  a  dry  weight  of  0.79  pounds, 
would  under  the  same  conditions  transpire  470  pounds  per  1  pound  of 
foliage,  or  373  pounds  per  tree  (about  2^  pounas  per  day  from  June 
to  November);  and  since  about  1,600  such  might  be  found  on  an 
acre,  the  total  transpiration  might  amount  to  596,800  pounds  per  acre, 
or  considerably  less  than  the  amount  of  rain-fall. 

Calculated  for  summer  months  during  June,  July,  and  August 
alone,  the  requirement  of  the  two  beech  growths  was  20,000  and 
5,000  pounds  per  day  an  acre  respectively.  Conifers,  as  was  stated, 
transpire  one-sixth  to  one-tenth  of  the  amount  which  is  needed  by 
deciduous  trees.* 

I  repeat  again  that  these  figures  can  only  be  very  rough  approxi- 
mations  denoting  maxima  of  transpiration,  and  that  the  amounts 
transpired  per  acre  depend  largely  on  the  amounts  furnished  by 
precipitation.  Therefore  our  forest  areas  within  the  arid  region  of 
the  country  probably  transpire  a  minimum  of  water,  their  scattered 
growth  and  their  coniferous  composition,  with  the  scanty  rain-fall, 
reducing  the  amounts  to  lowest  limits. 

TaMng  a  rain-fall  of  20  inches,  which  represents  say  4,500,000 
pounds  of  water  per  acre,  a  coniferous  forest,  assumed  to  transpire 
one-sixth  of  the  amount  found  for  the  older  beech-forest  under  most 
favorable  conditions  of  precipitation,  would  require  hardly  more  than 
330,000  pounds  (presuming  tne  same  weight  of  foliage),  or  not  8  per 
cent,  of  the  total  precipitation.  To  be  sure,  this  amount  must  be 
available  during  tne  period  of  vegetation. 

Since  this  water  is  given  off  again  to  the  atmosphere  in  the  locality 
where  it  has  fallen — thus  re-enriching  the  atmospheric  moisture — it 
may  be  considered  as  part  of  the  circulating  water  capital  which 

*The  amounts  transpired  by  agricultural  crops  and  other  low  vegetation,  weeds, 
etc.,  have  been  found  to  be  oon«'iaerablv  larger,  as  will  be  seen  from  the  results  of 
the  latest  investigations  by  Wollny,  wliich  I^haro  calculated  per  acre  to  make  them 
comparable  with  the  foregoing  results: 


Agricultural  crops. 


Winter  r3re. 

Barley 

Pea« 


Red  clover  (first  season) , . . 

Summer  rye 

Oats 

Beans 

lied  clover  (second  season) . 


Apr.  aO-Auif.    8,1879 

do 

do 

Apr.  aO-Oct.  1,1879 
Apr.  aO-Auf;.  14,1880 
Apr.  aO-Sept.  14. 1«fi0 
Apr.  SO-aept.  10, 1880 
Apr.  90-Oct.     1,1880 


Water  con- 
sumption 
per  acre. 


i 


Pound*. 

2,590.186 
2.7^0,288 
8, 144. 128 
3,070,012 
8.000,486 
3,422,5?^ 
3,189,l»3 
4,109.196 
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does  its  duty  in  producing  useful  substance  and  in  conserving  mois* 
ture  for  the'locality. 

There  is  still  to  be  considered  a  certain  amount  of  moisture  whiclx 
is  retained  and  stored  up  in  the  body  of  the  plant,  partly  as  a  neces- 
sary permanent  constituent,  partly  as  a  temporary  constituent, 
being  evaporated  when  the  plant  dies  or  the  wood  is  seasoned.  The 
amounts  thus  retained  vary  considerably  according  to  age,  capacity 
for  transpiration,  site,  soil,  climate,  density,  slow  or  rapid  growth, 
weather,  seasons,  and  even  the  time  of  the  day.  It  is  therefore 
almost  impossible  to  give  anything  but  very  rough  approximations, 
especially  as  also  the  diJB^erent  parts  of  the  tree  vary  considerably  in 
the  amounts  of  water  present. 

The  water  which  enters  Into  chemical  composition  of  the  wood  substance  repre- 
sents round  50  per  cent,  of  the  weight  of  dry  substance. 

The  water  hygroscopically  retained  in  the  living  tree  Taries  within  the  wide  range 
of  from  18.6  to  51.8  per  cent,  in  the  wood,  while  the  leaves  contain  as  much  as, 54 
to  65,  and  some  even  over  70  ner  cent,  while  living ;  when  dry,  still  10  to  12  per 
cent.  The  wood  of  deciduous  nard  woods,  like  oak,  ash,  elm,  birch,  beech,  contain 
in  the  average  88  to  45  per  cent. ;  soft  deciduous  trees  45  to  56  per  cent.,  and  the 
conifers  52  to  65  per  cent.  White  pine  when  young  may  show  aa  high  bb  11  per 
cent,  of  its  w^eight  as  water,  while  larch,  of  all  conifers,  has  the  smallest  water 
camcitv,  namely,  45  to  55  per  cent.,  ranking  with  the  deciduous  soft  woods. 

Tills  hy^oscopic  water  is  reduced  by  seasoning  to  10  or  12  per  cent. ;  this  amount 
being  retamed  even  in  well  seasoned  woods. 

Given  the  entire  mass  of  wood  and  foliage  on  an  acre  of  forest,  an 
approximative  calculation  of  the  total  quantity  of  water  contained 
in  the  trees  will  show  that  56  to  60  per  cent,  of  the  weight  of  the  forest 
must  be  attributed  to  water,  while  only  44  to  40  per  cent,  is  repre^ 
sented  by  dry  substance.  In  agricultural  crops  it  is  known  that  the 
amounts  of  water  are  still  larger,  reaching  sometimes  96  per  cent,  of 
the  whole  weight.  The  production  of  dry  substance  in  a  well-kept 
dense  timber  forest  may  amount  annually  to  from  2,500  to  3,000 
poxmds  per  acre,  leaving,  then,  for  the  nygroscopic  water  3,750 

f rounds,  and  the  chemically  fixed  water,  say;  1,250  pounds:  so  that 
or  this  factor  of  dissipation  5,000  pounds  in  round  numoers  as  a 
maximum  will  suffice. 

SLEMBNTB  OF  OONSSBVATION. 

In  discussing  the  elements  of  dissijjation  as  to  the  degree  of  their 
effect  under  forest-cover  compared  with  the  same  elements  at  work 
in  the  open  field,  we  have  seen  that  the  shade,  the  low  temperature, 
the  relative  humidity,  the  absence  of  violent  air-currents,  the  water 
capacity  of  the  forest  floor,  are  all  acting  as  factors  of  conservation. 
We  have  seen  that  the  q^uantitj  of  water  lost  by  evaporation— the 
most  fruitful  source  of  dissipation — may  be  more  than  six  times  as 
great  in  the  open  as  in  the  forest.  There  is  only  one  other  element 
of  conservation  affecting  water  supplies  which  requires  special  men- 
tion. This  is  the  retardation  in  the  melting  of  the  snow  which  is 
due  to  forest-cover.  According  to  Dr.  Buehler,  of  Zurich,  this  re- 
tardation in  Switzerland  amounts  to  from  five  to  eight  days  in  gen- 
eral, and  may,  according^  to  weather  conditions,  be  several  weeks, 
thus  giving  a  longer  period  for  distribution.  The  evergreen  conif- 
erous forest  in  this  respect  naturally  does  better  service  than  the 
deciduous  one. 

The  conservative  effect  of  the  forest-cover  is  especially  of  value  on 
the  western  mountain  ranges  which  are  liable  to  be  swept  by  the 
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Chinook,  dissiimting  as  if  by  magic  the  snow-cover  over  which  it 
sweeps. 

The  proposition,  then,  to  remove  the  forest-cover  in  order  to  allow 
the  drifting  and  compacting  of  the  snow,  from  which  possibly  to  se- 
cure a  longer  period  of  distribution  even  if  there  were  no  other  objec- 
tion, must  be  considered  a  hazardous  and  ill-advised  expedient. 

Tne  influence  of  the  forest  upon  the  condition  and  drifting  of  the 
snow  is  graphically  related  by  Middendorff  in  his  description  of  Si- 
beria, speaKing  of  the  Buran  or  snow-storm  characteristic  of  the 
treeless  plains  of  tundras. 

As  far  as  the  forest  reaches  and  impedes  the  action  of  the  winds^the  snow  lies 
everywhere  evenly  and  loosely,  so  that  in  the  beginning  of  winter  one  can  travel 
only  on  snow-shoes.  As  soon  as  the  tundra  is  reached  there  is  no  need  of  snow- 
slioes.  Tlie  snow  lies  either  like  a  thin  carpet,  or  drifted  together  in  incredible 
masses,  so  compacted  as  to  bear  man  and  beast,  etc. 

The  popular  notion  which  ascribes  to  the  moss-cover  or  spongy 
character  of  the  forest  floor  a  conservative  function  beyond  tnat  of 
retarding  evaporation  and  infiltration  seems  to  be  entirely  erroneous 
and  needs  revision.  The  idea  that  the  moisture  of  the  soil  and  the 
flow  of  springs  is  increased  by  water  from  the  spongy  cover  is  al- 
together m  contradiction  to  physical  laws,  and  can  be  shown  experi- 
mentally to  be  a  mistaken  one. 

Water  filters  through  the  cover  by  the  law  of  gravitation  until 
the  spongy  mass  has  become  fully  saturated.  With  an  addition  of 
water  it  will  filter  through  to  the  soil,  as  long  as  the  supply  continues 
and  the  soil  is  not  so  saturated  that  it  can  not  readily  absorb  any 
more  water.  At  last,  the  supjjly  continuing,  the  cover  will  refuse 
to  convey  it  and  will  shed  it  superficially,  leaving  opportunity  to 
reach  the  soil  only  where  the  moss-cover  is  interrupted.  When  the 
water  supply  ceases,  evaporation  begins  above,  and  by  capillary  at- 
traction the  cover  supplies  its  loss  or  water  on  the  surface  from  the 
soil  below.  ^ 

To  give  water  to  the  strata  below,  it  would  be  necessary  that  these 
should  have  become  dry,  or  at  least  drier  than  the  moss-cover  before 
the  latter  had  lost  its  water.  This  may  occur  and  depends  naturally 
upon  the  structure  and  nature  of  the  soil.  If  the  soil  is  strongly 
fissured,  thus  rapidly  draining  the  upper  strata,  then,  if  the  moss- 
cover  is  still  saturated  and  an  additional  pressure  is  exerted  by  water 
standing  or  falling  on  it,  a  further  supply  of  water  may  be  given  up 
to  the  soil ;  if,  however,  the  moss  is  only  just  saturated  and  no  fur- 
ther access  of  water  takes  place  from  above,  then  there  is  no  physi- 
cal law  by  which  a  surrender  of  this  saturation  water  to  the  soil 
could  take  place  as  long  as  the  underlying  soil  is  of  a  gravelly  or 
non-absorbing  nature.  If  its  nature  is  like  clay,  marl,  fine  sand, 
capable  of  attracting  water,  then  the  further  process  of  water  ab- 
sorption depends  upon  the  difference  between  me  water  capacity  of 
the  cover  and  that  of  the  soil. 

In  a  sand  soil  in  which  the  upper  strata  lose  their  water  rapidly  to 
the  lower,  the  moss-cover,  which  holds  water  more  tenaciously,  can 
be  made  to  give  up  water  to  the  soil  as  long  as  the  capacity  for  ab- 
sorption by  the  sand  is  greater  than  the  capacity  for  retention  by  the 
moss. 

A  loam  or  clay  soil  takes  up  water  very  slowly,  but  takes  up  a 
great  deal  before  it  is  saturatea,  and  the  process  of  filtration  goes  on 
very  slowly;  if,  therefore,  a  plentiful  rain  falls,  there  is  formed 
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under  the  moss-cover  a  shallow,  nearly  saturated  layer  of  soil,  which 
acts  as  an  impermeable  stratum.  This  layer  is  protected  by  the  cover 
against  rapid  surface  cbying,  and  since  it  gives  up  its  water  only 
slowly  to  the  lower  strata,  it  remains  moist  so  long  as  the  moss-cover 
is  not  dry.  As  soon  as  by  evaporation  the  cover  has  lost  its  water, 
which  it  does  rather  rapidly,  the  soil  must  give  up  some  of  its  moist- 
ure by  capillary  attraction  to  supply  the  deficiency  in  the  cover.  A 
deficiency  of  moisture  occurring  in  such  soil  earlier  than  in  the  cover 
can  be  presumed  only  when  the  water  is  utilized  by  the  roots  and 
transpired;  but  as  such  transpiration  water  is  dissipated  and  does 
not  increase  the  run-off,  the  process  can  not  be  considered  a  con- 
servative one. 

These  are  the  extreme  cases  between  which  in  nature  many  inter- 
mediary conditions  occur.  The  litter  cover  does  not  act  analogously 
to  the  moss-cover  or  to  a  sponge.  A  difference  must  here  be  noted 
between  the  newly  fallen  loose  litter  of  the  previous  year  and  the 
closely  packed  and  felted  litter  accumulations  of  former  years.  The 
former  allows  a  rapid  filtration;  the  latter,  according  to  Riegler's 
experiments,  is  nearly  impermeable,  and  the  water  practically  can 
enter  the  soil  only  where  the  litter  is  interrupted.  The  compacted 
litter  serves  admirably  to  retard  evaporation.  In  reality  there  rarely 
exists  an  uninterrupted  cover  of  sucn  litter  or  a  cover  of  one  uniform 
nature  j  open  spaces,  moss-covers,  varying  thicknesses  of  litter- 
cover  interchange,  and  accordingly  the  water  penetrates  readily, 
while  the  cover  performs  its  duty  as  a  conserving  agent  against 
evaporation. 

It  is,  then,  the  protection  against  evaporation  alone,  due  to  greater 
relatiye  humidity  of  the  forest  air,  to  the  sh^de,  to  the  breaking  gf 
the  winds,  and  to  the  protective  soil  cover,  which  malces  the  forest 
a  conservator  of  moistv/re  everywhere^  even  where  it  does  not  oy  its 
peculiar  location  increase  the  amount  of  precipitation. 

Springs,  then,  may  be  influenced  in  the  amount  of  their  discharge 
by  a  removal  of  the  forest*  not  because  the  forest  supplies  them  di- 
rectly with  more  water,  but  because  by  its  removal  the  rate  of 
evaporation  is  increased. 

Tne  total  conservative  action  of  the  forest  with  reference  to  avail- 
able water  supplies,  aside  from  an  increase  of  precipitation,  is  ex- 
pressed by  the  difference  between  the  elements  of  aissipation  and 
those  of  conservation;  the  former  comprised  in  the  loss  of  the  water 
by  retention  or  interception,  evaporation,  and  transpiration,  the 
latter  in  the  protection  against  evaporation.  This  balance  is  known 
to  be  in  favor  of  the  forest  cover  in  some  localities  and  under  certain 
given  conditions ;  but  it  will  have  become  apparent  that  a  general 
statement  or  quantitative  expression  of  the  amount  of  benefit  would 
be  well  nigh  impossible. 

Water  siipplies  remainirig  a/uaHohle. — As  will  have  appeared  from 
the  foregoing  statement  it  is  almost  impossible  to  calculate  the  differ- 
ence between  the  precipitation  on  one  ^and  and  evaporation  and 
transpiration  on  the  other.  Yet  in  an  ingenious  manner  a  calculation 
for  one  of  the  Prussian  mountain  districts  is  proposed  by  Dr.  Weber 
as  follows:  Usinff  the  figures  which  are  exhibited  in  the  table  on  page 
309  he  argues  tnat  the  amount  of  water  left  over  and  above  tne 
amount  evaporated  in  the  open  at  low  altitudes,  deducted  from  the 
amount  left  over  and  above  evaporation  in  the  forests  of  high  alti- 
tudes, will  suffice  to  cover  the  amount  of  transpiration  ;  thus,  in  the 
spruce  forest  at  the  station  of  Sonnenberg,  the  surplus  of  precipita- 
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tion  above  the  water  needed  for  evaporation  had  been  1,093.8  milli- 
meters; deducting  from  this  the  quantity  which  was  found  remaining 
in  the  open  at  Schoo,  and  which  would  suffice  for  purposes  of  trans- 
piration and  plant  growth,  a  balance  for  drainage  oi  771.3  millimeters 
results;  for  the  beech  forests  at  Melkerei  and  Hadersleben,  the  calcu- 
lation gave  a  balance  of  1, 176. 8 — 495. 8  =  681  millimeters  for  drainage. 
On  the  average,  therefore,  700  millimeters  of  the  precipitation  in  the 
mountain  forest  in  this  locality  are  saved  for  the  "run-off,"  that  is, 
100,000  cubic  feet  of  water  per  acre. 

To  get  a  conception  of  what  these  100,000  cubic  feet  mean  in  the 
river  now,  it  may  be  stated  that  with  average  water  level  the  Rhine 
above  Mannheim  has  a  flow  of  47, 700  cubic  feet  per  second,  an  amount 
which  would  be  yielded  by  40,000  acres  of  mountain  forest,  provided 
all  water  is  drained  into  the  river ;  and  to  keep  the  river  continually 
flowing  at  this  rate  would  require,  on  the  basis  of  these  figures  obtained 
experimentally,  a  forest  area  of  23,472  square  miles,  a  calculation 
which  by  no  means  leads  to  absurd  results  for  practical  probability, 
since  the  drainage  area  of  that  part  of  the  river  is  in  reality  about 
30,000  square  miles,  largely  in  forest. 

ELBMIEMTS  OF  DISTRIBUTION. 

The  distribution  or  "run-off'*  of  the  available  water  supply  is  al- 
most as  important  and  often  a  more  important  factor  in  the  economy 
of  the  water  than  the  quantity  of  available  supj)ly  itself,  and  the 
manner  in  which  this  takes  place  influences  considerably  the  ulti- 
mate availability  of  the  supply  for  human  use. 

This  distribution  of  water  proceeds  under  the  action  of  two  natural 
forces,  gravity  and  capillarity. 

Thesp  two  forces  are  acting  m  opposition  to  each  other,  a  fact  which 
is  often  overlooked.  Under  the  action  of  gravity  the  water  seeks  a 
lower  level;  the  action  of  capillarity  tends  to  elevate  the  water.  The 
movement  of  the  water  in  the  soil  is  therefore  a  resultant  of  these  two 
forces,  and  since  gravity  remains  constant  but  capillarity  is  variable 
according  to  the  structure  of  the  soil,  the  latter  force  and  the  condi- 
tions upon  which  its  action  depends  are  the  most  important  factors  in 
determining  the  nature  of  the  distribution  or  run-on  of  the  water. 

After  precipitation  has  reached  the  ground  its  nin-off  is  influ- 
enced by  surface  conditions  of  the  soil-cover,  by  the  structure  and 
stratification  of  the  soil  itself,  its  water  capacity,  its  permeability 
and  other  physical  conditions;  further,  its  slope  and  also  its  liability 
to  disintegration  and  to  form  detritus  under  tne  erosive  action  of  the 
water ;  further,  upon  the  topography  of  the  ground  and  such  ele- 
ments as  modify  soil-cover,  soil  conditions  ana  topography. 

There  are  two  methods  of  distribution  or  run-off,  namely,  the 
superficial  or  surface  run-off,  and  the  underground  run-off  resulting  in 
springs  which  eventually  change  into  open  runs,  brooks,  and  rivers. 

To  understand  any  influence  upon  the  run  of  water  in  springs  and 
brooks  a  brief  consideration  of  the  nature  and  essential  features  of 
springs  and  open  runs  is  necessary. 

Springs, — A  spring  is  that  place  where  the  water  which  has  penetrated  the  soil 
re-appears  collected  on  the  simace.  Springs  are  in  most  cases  the  beginnings  of 
brooKS  and  rivers.  According  to  the  manner  in  which  the  percolated  water  reaches 
the  surface,  springs  may  be  classed  as  standing  and  running  springs. 

The  standing  or  ground-water  springs  are  such  as  collect  water  in  some  depres- 
sion of  the  soil  and  overflow  only  as  long  as  the  water  reaches  the  lower  level  of  the 
outlet.  Their  formation  is  easily  understood  from  the  accompanying  figure  (I),  in 
\which  (1)  represents  a  hill-side  of  massive  rock,  continuing  under  the  overlying  strata 
at  a.    The  latter  consist  of  impermeable  strata  (2,  2)  (clay,  loam,  marl);  above  this 
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a  layer  of  gravel  or  coarse  sand  and  rock,  material  (3),  and  above  this  a  stratum  of 
soil  (4),  which  at  X  Is  absent,  leaving  an  open  bowl  where  the  envvel  layer  becomes 
visible.     All  the  rain-water  falling  on  the  plateau  o  p  and  ou  Uie  alope  o  a  running 
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down,  when  arriving  at  the  impenetrable  strata  near  b,  will  be  diverted  into  the 
gravel  bed  and  spread  in  this,  oeing  prevented  by  the  underlying  impermeable 
strata  from  sinking.  When  sufficient  water  is  supplied  the  water  level  rises  until  it 
appears  at  X,  and  if  there  is  an  outlet  over  the  rim  of  the  bowl  and  sufficient  slope 
of  the  ground  the  spring  begins  to  flow,  forming,  it  nuiy  be,  the  beginning  of  a 
brook.  Such  a  standing  or  ground-water  spring  ceases  to  run  if  precipitation  cease 
for  a  length  of  time  sufficient  to  reduce  the  water  level  below  the  outlet.  Similar 
conditions  can  occur  alongside  of  rivers  when  the  seepage  of  the  river  supplies  the 
^^ater  to  a  spring  below  the  river  level,  and  the  level  of  these  seepage  waters  rises  and 
falls,  of  course,  with  the  rise  and  fall  of  the  river  level. 

Of  running  springs,  there  may  be  distinguished,  according  to  the  manner  of  their 
formation,  three  kinds — soil  or  surface  springs,  fissure  springs,  and  cavern  springs. 

A  surface  spring  originates  when  a  more  or  less  impermeable  soil  forms  part  of 
or  lies  near  the  upper  soil  stratum,  allowing  the  water  to  enter  only  imperfectly 
and  to  an  inconsiderable  depth,  and,  passing  through  the  looser  parts  of  the  soil,  to 
collect  and  come  to  the  surface  at  some  point  where  the  top  soil  is  absent.  These 
shallow^soil  springs  naturally  vary  quite  sensibly,  according  to  the  phvsical  condi- 
tions of  the  surface,  and  are  dependent  directly  on  the  precipitation ;  dry  up  easily 
if  it  does  not  rain  or  if  the  soil  is  exposed  to  insolation  and  is  deprived  of  shade; 
they  are  warm  in  summer  and  freeze  out  in  winter.  Tliey  are  usually  foimd  in 
localities  where  the  rock  consists  of  easily  disintegrated  clay  slates  and  sandstones, 
capped  with  a  shallow  layer  of  decomposed  rock,  or  in  the  neighborhood  of  loam 
hius.  An  addition  of  broken  rock  and  stones  to  the  soil  facilitates  the  penetration 
of  tiie  water  and  increases  the  comparative  flow  of  these  springs. 

Whole  districts  alon^  the  foot  of  the  Alp  in  Switzerland,  Bavaria,  Austria,  and 
the  Carpathians  in  Gahcia,  etc.,  have  hardly  any  other  kind  of  springs. 

The  second  class,  conveniently  called  ** fissure"  springs,  origmate  from  waters 
which  have  deeply  penetrated  the  soil  and  rock  through  the  fissures,  rents  and  splits, 
or  numberless  cleavage  strata  of  the  upper  rock  formations,  and  ultimately  reach  a 
deeper-lying  inclined  rock  formation,  which  prevents  further  penetration  and  causes 
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the  water  to  run  along  its  upper  plane  until  the  formation  somewhere  comes  to  the 
smf ace  and  with  it  the  collected  water  of  the  spring.  These  conditions  are  illustrated 
in  the  accompanying  cut  (fig.  II),  in  which  bcde  f  represents  the  upper  fissured 
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formations  through  which  the  rain  and  snow  waters  penetrate  to  the  lower  imper- 
meable strata  below  the  line  6/,  necessarily  gravitating  to  point  /,  where  the  oppor- 
tunity for  discharging  as  a  spring  exists ;  a  smaller  spring  might  occur  at  e.  Buch 
conditions  exist  where  lime  or  dolomite  rocks  overlie  hard  sandstones,  compact 
clay  slates,  or  cla^r  beds.  These  springs,  as  a  rule,  are  much  less  dependent  on  the 
changes  of  precipitation  and  temperature ;  they  are  mostly  continuous  and  even  in 
their  flow  and  their  temperature. 

The  third  class  of  the  running  springs  may  properly  be  called  '*  cavern  '*  springB, 
from  the  fact  that  while  their  waters  are  drained  like  those  of  the  second  class,  they 
are  first  collected  in  some  subterranean  basins  or  caverns,  and  appear  on  the  sui^ 
face  as  overflow  of  these  basins. 

In  the  accompanying  figure  (III),  a  &  c  is  the  catchment  baain,  from  which  the  Taii- 
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ous  fissures  conduct  the  water  to  A,  overflowing  at  X  into  B,  and  from  there 
oyerflowing  and  appearing  at  the  surface  at  Y, 

This  kind  of  spring  is  found  frequently  in  limestone  formations,  and  since  the  water 
of  such  often  come  from  great  distances  from  above  their  discharge  at  the  surface, 
they  are  usually  of  very  cold  and  even  temperature  ;  they  are  apt  to  run  low  when 
the  soil  is  frozen  and  when  precipitation  is  small,  and  their  discharge  is  more  or 
lees  intermittent.  The  obstruction  of  the  old  and  opening  of  a  new  outlet  by  a 
fall  of  rocks  at  Xand  Y,  and  the  widening  of  a  formerly  insignificant  fissure  at  z  or  t^ 
may  reduce  tlie  flow  or  stop  the  original  spring  entirely,  opening  a  new  one  in  an 
entirelv  different  part  of  the  locality. 

While  we  have  here  considered  conditions  under  which  springs  are  formed,  there 
are  also  conditions  under  which  their  formation  is  excluded ;  such  might  be  f oimd 
in  extended  plains  or  low  hill  lands,  with  a  compact,  impermeable  soil  which  may 

five  rise  to  pools  and  morasses  but  not  to  springs.  Plateaus  of  fissured  limest(xie 
olomites  or  of  compact  gneisses  or  granites  may  also  be  poor  in  springs,  their 
waters  sinking  at  once  to  such  depths  that  no  discharge  is  met  in  the  immediate 
neighborhood  of  the  catch-basin,  or  else  shedding  the  water  at  once  superficially. 

The  object  of  this  elementary  explanation  of  the  formation  of 
springs  is  to  show  that  geologic  conditions  to  a  large  extent  influence 
the  manner  in  which  the  waters  falling  on  a  certain  territory  are 
collected  and  discharged  or  distributed  in  underground  channels, 
and  that,  in  spite  of  favorable  forest  conditions,  a  re^on  may  be 
poor  in  springs  and  without  any  disturbance  of  the  forest  cover  a 
change  in  the  run  of  springs  mav  occur. 

The  water  of  the  springs  finally  flows  off  in  open  runs,  brooks, 
rivers,  and  lakes  to  the  sea.  Besides,  there  is  a  certain  amount  of  water 
running  off  the  surface  without  first  penetrating  the  soil  or  having 
been  ccHlected  in  springs  ;  this  run-off  takes  place  during  precipita- 
tion and  melting  of  snow,  finding  its  way  through  smallest  furrows 
in  the  soil  surface,  or  directly  over  the  surface  and  slopes  in  track* 
less  courses  into  the  open  runs. 

These  are  the  waters  which  occasion  the  d^^n^erous  floods,  which 
fill  the  channels  that  were  dry  before,  and  give  rise  to  so-called 
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torrents,  to  freshets,  and  to  a  great  waste  of  available  water  supplies 
by  the  rapidity  witn  which  they  are  collected  and  carried  off. 

The  watercourses  which  rely  on  this  source  of  supply  must  nat- 
urally differ  from  those  supplied  by  springs  in  the  uncertain  change 
and  htful  state  of  their  water  conditions. 

Between  these  two  main  types  of  "run-off"  there  are  intermediary 
types,  which  supply  themselves  by  both  methods  in  varying  degree : 
a  stream  may  begin  as  a  torrent  and  later  in  its  course  find  additional 
srupplies  from  springs,  or  the  reverse  may  take  place — ^being  origi- 
nated by  a  spring  it  may  have  no  other  additions  except  from  the 
superficial  run-off.  It  is  evident  that  the  conditions  for  a  superficial 
run-off  are  to  be  found,  first,  in  the  amount  and  nature  of  precipita- 
tion, and  next  in  the  soil  and  surface  conditions. 

A  violent  rain-storm  will  naturally  furnish  more  superficial  run- 
off than  when,  the  rain  falling  slowly,  time  is  given  for  the  soil  to 
absorb  it ;  a  snow-cover  fallen  on  frozen  ground  is  apt  when  melt- 
ing to  shea  its  water  over  the  frozen  surface  without  penetrating  the 
soil. 

Nature  of  soil  and  soil-cover  and  topoCTaphy  determine,  with  equal 
amoimts  of  water  to  dispose  of,  what  the  nature  of  the  run-off  will 
be.  An  impermeable  soil  takes  up  sufficient  water  to  make  it  plastic 
and  then  sheds  all  additional  water  superficially ;  a  permeable  soil 
continues  to  take  up  water  and  conducts  it  into  the  depth.  This  dif- 
ference of  behavior  must  influence  and  determine  largely  the  condi- 
tions of  any  river-bed;  fpr  if  it  run  for  some  distance  through 
impermeable  soO,  even  insignificant  rain-falls  will  rapidly  collect  and 
swell  the  river,  while  the  permeable  soil  would  have  taken  up  and 
held  all  or  parts  of  the  precipitation  and  would  only  gradually  have 
given  it  up. 

Since  tne  amount  of  superficial  run-off  is  in  inverse  ratio  to 
the  amount  drained  off  by  springs,  it  follows  that,  where  superficial 
drainage  is  the  rule,  the  supply  to  springs  is  scanty,  and  vice  versa. 
^  The  topography  aetermines  the  rapidity  of  run-off  and  of  collec- 
tion. The  more  diversified  the  country — cut  into  dells,  coves,  rills, 
and  furrows,  steeper  and  less  steep  slopes — in  the  greater  number  of 
runs  of'  imequal  length  is  the  water  collected,  while  the  less  diver- 
sified the  contour  the  more  water  must  be  carried  off  in  each  run. 
Yet  where  the  diversity  of  configuration  is  accompanied  by  steep 
slopes  the  run-off  may  be  so  rapid  that  the  valley  river  is  filled  more 
rapidly  than  the  river  of  the  open  plains  coimtry  with  even  slopes  of 
moderate  inclination. 

Thus  in  some  of  the  river  valleys  of  West  Virginia  the  water- 
sheds are  scooped  out  into  such  an  array  of  coves,  gashes,  and  water- 
courses and  minor  water-sheds,  and  so  steep  ana  rapid  in  descent 
that,  in  spite  of  the  forest  cover,  a  rain-fall  of  a  few  days  will  induce 
a  rapid  rise  of  the  rivers,  while  the  same  amount  of  rain  will  hardly 
wet  the  ground  in  a  prairie  country  like  Iowa. 

As  regards  soil  and  surface  conditions  it  is  obvious  that  the  less 
permeable  the  soil  or  soil-cover  the  less  the  absorptive  capacity  of 
the  same,  and  the  fewer  mechanical  obstructions  are  met  the  more 
water  runs  off  superficially. 

An  additional  factor  in  determining  the  nature  of  superficial  runs 
is  the  amount  of  rock  material  and  son  which  they  carry.  Since  this 
detritus  is  deposited  wherever  the  velocity  of  the  water  sinks  below 
that  necessary  to  carry  it,  forming  sana-banks  and  rubbish-heaps 
which  obstruct  and  change  the  direction  of  the  run,  it  plays  quite 
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an  impoi'tant  part  in  shaping  the  bed  of  the  river,  besides  influenc- 
ing the  whole  system  of  dependent  brooks  and  rivers.  And  in  this 
the  nature  and  shape  of  the  detritus — whether  fine  sand  or  earth, 
smaller  or  larger  rock  masses,  stones,  roundish,  square,  or  flat — cause 
much  difference ;  arid  this  in  turn  depends  upon  many  conditions, 
geological  and  climatical. 

According  to  the  nature  of  the  rock  from  which  it  is  derived,  the 
detritus  appears  in  different  shapes,  which  again  changes  in  form 
during  its  further  transportation  by  the  waters  in  different  ways, 
and  therefore  exerts  a  varying  influence  upon  the  run.  Thus  the 
detritus,  which  appears  in  large  plates  or  shales,  is  carried  more  easily 
than  the  square  or  round  rocks  ;  the  former,  even  when  deposited, 
hinders  the  flow  of  water  between  the  plates  but  little,  and  therefore 
gives  less  cause  for  stow-water  than  the  heavy  square  rocks,  which 
resist  the  transportation  and  obstruct  the  flow  more  effectually. 

Sand  and  gravel  detritus  is  easily  carried,  easily  accumulatea,  and 
again  with  a  new  flood  easily  removed;  it  offers,  therefore,  little 
resistance  to  the  flow  of  water,  but  becomes  objectionable  in  filling 
the  lower  channels  of  rivers,  etc. 

Clay  detritus,  although  easily  carried,  is  apt  to  compact  and  cement 
the  rock  detritus  together,  and  thus  becomes  one  of  tlie  worst  impedi- 
ments of  water  flow  and  is  tjie  cause  of  the  worst  dangers  from  flood 
waters. 

From  these  examples  it  is  apparent  that  two  rivers,  although  ilnder 
similar  conditions  of  rain-fall,  physical  conditions  of  soil  and  topog- 
raphy, may  yet  have  a  different  behavior,  according  to  varying  cnar- 
acter  of  the  detritus. 

As  to  the  amounts  and  nature  of  precipitation  we  must  keep  in 
view  rainy  and  rain-poor  localities,  short  and  insignificant  rams, 
short  but  violent,  long  and  mild,  or  long,  plentiful  rains ;  also  peri- 
odical, seasonal  rains  and  irregular  rain-falls.  The  effect  of  these 
differences  in  the  nature  and  time  of  occurrence  of  the  rain-fall  must 
naturally  affect  the  nature  of  the  run-off.  The  effect  is  still  further 
complicated  when  the  precipitation  is  partly  snow,  when  not  only 
the  mass  of  accumulated  supply  but  also  the  progress  of  melting 
determine  the  result  of  the  run-off. 

Therefore  we  find  based  upon  this  one  factor,  namely,  the  nature 
and  time  of  occurrence  of  precipitation,  differences  in  the  run-off 
which  are  dependent  upon  differences  in  climatic  conditions.  Thus 
tropical  rivers  show  one  or  two  regular  high  stages  of  water  accord- 
ing to  whether  they  have  one  or  two  rainy  seasons ;  in  regions  of 
equinoctial  rains  a  spring  and  fall  freshet  is  normal,  while  the  rivers 
may  be  almost  dry  in  summer  or  winter;  the  frequent  thunder- 
storms in  the  mountains  of  Switzerland  produce  short  but  rapid  floods 
during  the  summer,  while  the  fall  is  characterized  by  low  water  in 
the  rivers.  This  climatic  difference  in  water-flow  it  is  important  not 
to  forget  when  discussing  the  influences  which  may  modify  the  dis- 
charge of  waters. 

With  these  premises  as  to  the  general  nature  and  conditions  of 
run-off  we  can  now  discuss  the  variable  influences  which  may  change 
or  modify  the  manner  of  distributing  the  water  though  springs  and 
open  channels. 

In  general,  the  amount  of  water  in  springs  and  op^sn  runs  depends  on 
the  area  of  the  catch-basin;  i,  e.,  the  area  from  which  the  precipita- 
tion is  drained  into  the  sj^rings  or  runs,  and  further  on  the  amount 
and  frequency  of  the  precipitation;  but  the  manner  of  its  disposition 
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and  its  distribution,  as  we  have  seen,  depends  mainly  on  conditions 
of  soil  and  soil-cover. 

On  a  given  territory  with  given  geological,  topographical,  and 
climatic  conditions,  the  only  directly  variable  conditions  are  those  of 
the  upper  soil-strata  and  of  the  soil-cover. 

We  are  interested,  therefore,  mainly  in  determining  not  only  the 
water  capacity  of  soils  and  soil-covers,  but  also  the  intensitv  of  their 
water  absorption  and  the  amounts  of  water  which  are  drained  through 
them  in  ^ven  times.  We  are  interested  in  studying  by  what  means 
the  draining  capacity  of  the  soil  is  increased,  and  by  what  means 
altogether  tne  run-on  may  be  changed  in  its  nature  from  a  superficial 
to  a  subterranean  one  and  the  reverse. 

Unfortunately  the  material  for  the'discussion  of  these  points  is  still 
meager  and  unsatisfactory. 

The  water  capacity  of  soils  and  soil-covers  in  general  has  been  re- 
ferred to  as  an  element  of  interception.  With  reference  to  the  run- 
oflF,  this  capacity  becomes  influential  in  determining  the  manner  of 
ran-oif .  As  soon  as  the  soil-cover  and  the  upper  soil-strata  are  satu- 
rated, and  especially  when  the  latter  are  impermeable  and  the  rain 
continues^  either  no  water  or  only  a  small  part  gradually  can  find 
entrance  mto  the  soil,  and  the  run-oflf  becomes  superficial,  or,  if  the 
ground  be  not  sloping,  stagnant  water  results. 

For  every  forest  there  is,  therefore,  a  time  when  the  superficial 
run-off  would  be  no  more  impeded  than  from  an  open  field  of  similar 
conditions  but  for  the  retardation  by  the  trunks,  underbrush,  and 
roots.  This  time,  however,  occurs  later  in  the  forest  than  on  the  un- 
f  orested  and  especially  naked  soil,  because  the  water  capacity  of  the 
soil-cover  as  well  as  of  the  protected  soil  is  greater  than  that  of  the 
naked  soil  or  that  covered  with  field -crops. 

In  addition  to  the  experiments  in  this  respect  cited  on  page  305,  we 
give  the  following  results  of  the  experiments  of  Dr.  E.  JEbermayer. 
which  refer  to  the  amount  of  water  contained  in  a  heavy  loam  soil 
tinder  a  forest  of  spruce  twenty-five,  sixty,  and  one  hundred  and 
twentv  years  old,  and  a  naked  soil  at  16-inch  (40  centimeters)  and 
82-inch  (80  centimeters)  depth. 

Water  contents  of  a  loamy  sand;  results  by  seasons  expressed  in  percentages  of  the 

weight  of  the  soil. 


Winter  (January  and  Feb- 
ruary)   

Spring  (March  to  May) 

Summer  (June  to  August). 

Fall  (September  to  No- 
vember)   


Spruce. 


25  years  old. 


16 
inch. 


90.23 
18.f>2 
15.10 

16.5; 


82 
Inch. 


17.00 
18.08 
16.28 

17.67 


Aver- 
age. 


18.61 
18.82 
15.96 

17.07 


60  years  old. 


16 
Inch. 


18.06 
15.29 
14.42 

13.40 


32 
inch. 


17.76 
16.28 
17.08 

16.52 


Avcr- 
ago- 


120  years  old. 


16 
Inch. 


17.81 
15.78 
16.72 


19.75 
17.47 
17.78 


15.00  14.88 


82 
inch. 


22.44 
90.83 
20.00 

19.46 


Aver- 
age. 


21.09 
19. 15 
19.97 

17.11 


Naked  boQ. 


16 
inch. 


19.96 
20.66 
19.97 

20.04 


32 
Inch. 


94.  ra 
90.51 
19.98 

20.90 


Aver- 
age. 


2S  35 
20.58 
19. 9r 

90.18 


These  figures  show  that  a  loam  soil  under  forest  cover  is  apt  to  be 
drier  in  the  depth  of  the  root-region  than  in  the  open  field,  less  so 
under  an  old  and  scattered  growth  than  under  a  younger  growth  or 
thicket,  and  that  at  all  seasons. 
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A  repetition  of  these  experiments,  in  wliicli  depths  from  the  top 
to  32  mches  nv^ere  included,  gave  during  two  years  the  following 
averages  of  water  capacity,  expressed  in  percentages  of  the  weight 
of  the  soil: 


Averages  of  water  capacity,  expressed  in  percentages  of  the  weight  of  the  sofl. 


^ 

Spruce. 

TTnshrSded 

Depth. 

25  yeetrs 

60  years 
old. 

120  fears 
old. 

aoiL 

• 
0  to  2  inches 

Percent. 
80.08 

Per  cent. 
20.48 

Pet  ceni, 
40.82 

Percent. 
82.88 

6  to  8  Inches 

10.10 
10.10 

18.40 
17.01 

18.90 

lo.or 

16.36 
17.88 

10.80 
18.28 
80.16 
21.11 

20.62 

12tol4mches 

10  to  90  inches 

£0.54 
90.14 

80  to  82  inches 

ao.M 

Average 

18.65 

17.30 

19.71 

90.46 

Ebermayer  combines  the  values  for  depths  from  6  inches  down  to 
32  inches,  and  then  concludes  that  the  forest  soil  is  less  moist,  due  to 
the  transpiration  of  water  bv  plants.  This  conclusion  is,  however, 
not  at  all  warranted.  For  it  one  combines  the  figures  found  in  all 
the  strata  from  top  to  3  inches  down,  they  figure  as  follows:  Spruce 
twenty-five  years  old,  24.79  per  cent.;  spruce  sixty  years  old,  23.39 
per  cent.;  spruce  one  hundred  and  twenty  years  old,  30.01  i)er  cent.; 
naked  soil,  22.39  per  cent. 

Hence,  take  it  altogether,  the  naked  soil  contains  considerably  less 
water  than  the  forest-covered  soil.  But  the  distribution  of  the  water 
through  the  different  layers  of  the  soil  is  different  in  the  two  cases; 
the  naked  soil,  due  to  rapid  evaporation  no  doubt,  contains  the  least 
amounts  in  its  upper  strata,  where  the  forest  soil  with  its  absorp- 
tive cover  preserves  the  largest  amount.  Measurements  of  the 
stratum  from  2  to  6  inches  would  probably  have  shown  the  preserv- 
ative effect  still  more  prominently.* 

Nor  is  the  further  conclusion  of  the  eminent  author  warranted, 
that  this  condition  of  things  necessarily  influences  the  effect  of  forests 
on  springs.  This  is  more  dependent  on  the  porosity  of  the  soil,  due 
to  tne  mechanical  protection  which  the  soil-cover  offers  againfft  the 
compacting  effect  or  raindrops  and  to  the  numberless  channels  which 
.  growing  and  decayed  roots  offer  to  conduct  the  water  into  the  depths. 

In  regard  to  the  water  supply  of  springs,  Ebermayer  maintains 
that  the  forest  reduces  it  more  than  uncultivated  naked  soil  but 
less  than  meadows  and  uncultivated  fields,  but  that  the  forest  has 
great  significance  for  the  preservation  of  existing  springs.  There- 
fore, extensive  deforestation  will  result  in  reducing  the  supply  to 
springs,  because  the  deforested  soil  covers  itself  soon  with  grasses 
and  weeds,  which  require  more  water  and  furnish  less  drain- water 
than  the  forest. 

*  How  much  water  the  soil-cover  can  contain  appears  from  the  following  measure- 
ments of  Dr.  Ebermayer:  On  the  17th  of  August,  1885,  after  rainy  weathefr,  the 
moss-cover  in  a  sixty-year-old  spruce  growth  contained  72.33  per  cent,  at  the  top; 
76.64  per  cent,  on  the  lower  side,  and  71.67  per  cent,  in  the  humus  soil  beneath. 

After  a  rain-storm  lasting  one  and  a-half  days,  on  Septemlxjr  9,  1885,  the  moss- 
cover  contained  80.45  per  cent,  at  the  top;  74.61  per  cent,  on  the  lower  side,  and 
74.42  per  cent  in  the  top  soil. 
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Of  still  more  importance  for  the  nin-off  than  the  water  capacity  is 
the  water  conductivity  of  the  soil,  or,  as  I  should  call  it,  the  intens- 
ity of  water  absorption. 

The  rapidity  witn  which  the  water  is  conducted  from  above  down- 
ward must  necessarily  influence  the  nature  of  the  run-oflF. 

Gravity  tends  to  drain  the  water  downward,  capillarity  to  carry  it 
upward:  the  diflference  of  these  two  forces  in. the  main  must,  besides 
tne  mecnanical  obstructions  of  the  soil  particles,  determine  the  ra- 
pidity of  drainage.  Experiments  to  establish  the  rate  under  various 
conditions  are  very  few  and  unsatisfactory. 

The  capillary  conduction  from  below  nas  frequently  been  made 
the  subject  of  mvestigation,  but  the  downward  movement  has  not 
yet  been  studied  with  sufficient  detail,  and  it  has  hardly  yet  been 
recognized  by  the  experimenters  that  this  depends  upon  the  difference 
of  gravity  and  capillarity  as  two  opposed  forces. 

Accomixig  to  E.  Wollnv's  experiments  in  1888  and  1884 — 

(1)  Water  is  conductea  downwards  the  more  rapidly  the  larger  the  soil  particles 
(i.  e.,  the  less  capillary  attraction  exists). 

(2)  The  non-capillary  interstices  of  the  soil  accelerate  the  downward  moyement 
of  the  water  (t.  e.,  the  less  meclumical  obstruction  of.  soil  particles). 

(8)  In  granular  soil  the  water  penetrates  faster  than  in  powdery  soil  (t.  «.,  pene- 
tration is  the  slower  the  denser  the  stratiiication).  It  is  most  ra^id  in  quartz  and 
slowest  in  clay;  in  humus  at  a  rate  between  these  two,  but  in  a  mixture  of  clay  soil 
and  humus  faster  than  the  average  of  the  two. 

(4)  The  rapidity  of  drainage  in  a  granular  soil  is  independent  of  the  size  of  the 
grain. 

The  experiments  were  made  with  soils  of  varying  grain  in  tubes  110  centimeters 
deep,  the  water  dropping  on  top  constantly;  the  reeniits  are  exhibited  in  the  follow- 
ing two  tables: 

Water  eonductivity  in  soU  with  varying  size  of  grain. 


Water  flank  to  a  depth  of — 

Sons. 

After  6 
minutes. 

After  10 
minutes. 

After  15 
minutes. 

After  25 
minutes. 

After  45 
minutes. 

After  65 
minutes. 

After  130 
minutes. 

In  Bofl  of  grain: 

0.01  to  0.071  mQllmetora  . . . 
0.071  to  0.114  milUmeten. . . 

Cm. 
8.8 
18.0 
88.8 
45.0 
84.0 
11.0 

■ 

Cm. 
12.8 
27.0 
48.0 
tti.O 

Cm. 

10.8 

87.0 

GS.O 

110.0 

Cm. 

21.8 
62.6 
06.0 

Cm. 
80.0 
79.0 

Cm. 
86.7 
103.0 

Cm. 
62.0 

0.114  to  0.175  milUmetera  . . 

0  175  to  0.3  miUimetera 

0.25  to  0.50  miUimeters. .... 

Mixture  of  TaiiouB  grains. 

19.0 

dL5 

88.3 

60.8 

65.5 

106.0 

Water  conductivity  in  granular  soils. 


QoOa, 


Loam  powder: 

0  to  0. 35  millimeters 
0.5  to  1.0  millimeters 

Loam  granules: 

1  to  2  millimeters  . . . 

2  to  4  millimetors  . . . 
4  to  6.75  millimeters. 
6.73  to  0  millimeters. 
Mixture 


Water  sank  to  a  depth  of — 


Afterone- 
halfhour. 


On. 

0.0 

18.8 


19 
19 
Ifi 
18.5 
4.0 


After  1 
hour. 


Cm. 
12.1 
82.1 

32.2 

30.4 

81.0 

8.0 


After  8 
hours. 


Cm. 
20.2 
82.4 

88.1 

81.  i 
77.5 
80.5 
11.0 


After  4 
hours. 


Cm. 
28.4 

100.0 

100.0 
100.0 

W).6 
100.0 

19.6 


After  23 
hours. 


Cm. 
67.4 


24.1 


After  60 
hours. 


Cm. 
07.6 


100.0 


Acconling  to  Fesca  the  downward  movement  proceeds  quickest  in  a  dry  dufit, 
only  slowly  in  clay  soils;  tlie  same  amount  of  wat^T  l)eing  drained  through  the 
former  in  one  hour  wliich  it  took  two  days  lo  drain  through  the  latter. 
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The  influence  of  a  soil-cover  on  the  condition  of  soils  was  investi- 
gated directly  by  WoUny :  he  comes  to  the  result  that  vegetation  and 
cover  with  dead  material  (straw,  litter,  etc.)  tend  to  preserve  the 
loose  granular  structure  of  the  soil. 

Now,  since  the  forest  cover  has  a  tendency  to  preserve  the  granular 
porous  structure  of  the  soil,  which  is  favorable  to  filtration,  and  as 
moreover  the  roots  furnish  channels  for  unimpeded  drainage,  it 
must  have  the  tendency,  other  things  being  equal,  to  allow  a  more 
rapid  filtration  than  the  naked,  mostly  compacted  soil.  The  tem- 
perature too  appears  to  have  an  influence  favorable  to  rapid  filtration 
m  the  forest,  for,  according  to  Pf aflf ,  in  the  field  during  winter  three- 
quarters  of  the  precipitation  will  sink  to  2  feet  depth  in  the  soil,  and 
not  more  than  10  to  30  per  cent,  in  summer. 

Unless,  therefore,  the  forest  cover  itself  had  a  tendency  to  retard 
penetration,  which  we  will  see  is  not  the  case,  the  influence  of  the 
forest  upon  the  intensity  of  water  absorption  would  be  in  the  direc- 
tion of  diminishing  superficial  flow. 

This  factor  is  of  the  utmost  importance  in  the  discussion  of  the 
causes  of  floods.  Without  a  consideration  of  the  water  capacity,  and 
still  more  of  the  intensity  of  water  absorption,  it  will  never  be  possi- 
ble to  draw  conclusions  as  to  probable  floods  from  the  amount  oi  pre- 
cipitation alone. 

The  influence  of  various  soil  conditions  and  soil-covers  upon  the  amount  of  water 
that  will  filter  through  has  been  investigated  by  WoUny  and  Ebermayer  in  an  ex- 
tended series  of  experiments. 

Experiments  of  tnis  kind  which  will  yield  results  applicable  to  natural  conditions 
are  exceedinj^ly  difficult  to  arrange,  and  require  not  only  many  precautions  but 
must  be  continued  for  a  long  time  oef ore  generalizations  can  be  attempted.  One  of 
WoUny's  series  of  experiments  attempted  to  show  the  influence  upon  filtration  of  a 
grass-cover  on  different  soils.    The  results  calculated  for  an  acre  are  as  follows; 


Kinds  of  soil. 


CalcareouB  sand  with  humus 

Quartz  sand* 

Loam  soil* 

Peat  soil 


Amount  of  filtration. 


Fallow 
field. 


Poundt. 
1,508.210 
8.014.290 
1,829,671 
»,  048. 124 


Oraas 
covered. 


Ploimds. 

788,884 

861,648 

&9.106 

406,181 


•From  May  to  November. 

The  grass-cover,  therefore,  reduced  considerably  (by  50  per  cent,  and  more)  the 
percolation  of  water.  EV^ermayer  experimented  with  boxes  48  square  feet  surface 
(4  square  meters)  and  4  feet  deep,  filled  with  fine  garden  soil,  leavmgone  bare,  cov- 
ering another  with  moss  and  two  others  each  planted  with  six-year  old  plants  of 
beech  and  of  spruce,  with  the  foUowing  results  arranged  according  to  seasons: 


Year. 


18S0. 

March  to  May  

June  to  Auiffust 

September  to  November . . . 
December  to  February  .... 

Total 

1687. 

March  to  May 

June  to  Auf^iAt 


Rain. 


rmn. 

60C\22 
114.45 
liJG.  30 


0B7.08 


219.  SO 
210. GO 


Filtration  water  in  height— 


Under 
beech. 


mm. 
13.65 

15. 8P 
1.12 
0.73 


80.89 


10.61 
2.50 


Under 
spruce. 


90.85 


6.05 
1.49 


Under 
moss. 


mm. 

Wlffl. 

10.52 

16.96 

12.09 

31.00 

0.76 

7.17 

6.08 

11.40 

67.18 


14.40 
18.00 


Naked 

•oU. 


Mm. 

10.  ^^8 

26.18 

8.27 

9.06 


43.41 


9.97 
8.91 
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In  these  experiments  it  is  remarkable  how  small  a  percentage  of  the  rain-fall  was 
filtered  tlirough,  which  would  lead  us  to  look  fit  the  results  with  caution,  namely: 
Of  the  total  rain-fall  was  filtered— 


By  Roil  covered  with  moM 

By  fM)tl  naiced 

By  w>il  covered  with  beech  lo^wth. 
By  soil  covered  witJi  spruce  growth 


PtTctnt. 
i 
5.1 

4.1 
8 


18Br. 


JPeroent, 
0.8 
$.5 

8.P 
1.6 


In  regard  to  the  amount  of  filtration  which  various  soil-covers  allow,  we  have 
the  following  very  instructive  results  from  the  experiments  Of  Wollny,  in  which 
the  amounts  of  rain  and  corresponding  filtration  on  62  square  inches  sxirface  are 
given: 


Oak  leaves: 

&  ceDtimeters 
10  ceDttmeters 
80  centimeters 
$0  oeotimeters 

Spruce  litter: 

5  centimeters 
10  centimeters 
20  centimeters 
90  centimeters 

Pine  needles: 
90  oentimeters 

Moss: 

5  centimeters 
SOU: 
80  oentimeters 


May  to  September, 
1886 -*  total  rain 
28,629  grams. 


Amount, 
grams. 


17,601 
19,482 
21,100 
81,061 

17,798 
19, 2rr 

19,523 
10,407 

19,784 

14,993 

11,610 


Per  cent. 

of  rain- 

faU. 


61.7 
68.8 
74.1 
73.8 

62.4 
67.6 
68.3 
OS.  2 

69.2 

52.6 

40.7 


April  to  Beptembor, 
1887-~tot«Iraln-fflJi 
18,652  grams. 


Amount, 
grams. 


7,894 

7.853 

12,964 

18,272 

8,668 

7,856 

14,611 

13,912 

9,784 

7,260 

8,636 


Per  cent, 

of  rain- 

faU. 


48.8 
39.4 
69.4 
71.2 

46.4 
89.4 
78.8 
74.6 

GS.4 

88.9 
19.5 


These  fi&;ure8  show  that  a  litter  will  filter  considerably  larger  amounts  of  water 
than  a  soaked  soil  of  the  same  depth,  and  that  the  moss  cover  allows  less  water  to 
filter  than  tlie  litter.  This  is  accounted  for  by  the  soil  needing  a  larger  amount 
of  water  to  supi)ly  the  moisture  evaporated  than  the  litter  which  remains  moist 

Notable  is  the  influence  which  the  thickness  of  the  cover  exerts  upon  the  amounts 
of  drain  water  and  also  the  relation  of  the  amount  of  precipitation  to  the  amount  of 
filtration. 

It  will  be  noticed  that  with  a  thicker  cover  to  1  foot  in  depth  (80  centimeters)  the 
amount  of  precipitation  hardly  changes  the  amount  of  drain  water,  while  the  lighter 
covers  have  much  less  power  to  preserve  a  small  precipitation,  for  of  course  the 
amounts  not  drained  are  evaporated. 

We  come  then  to  the  conclusion  that  a  forest  floor,  although  re- 
taining much  of  the  water  in  its  upper  strata,  renders  the  soilmore 
permeable  and  therefore  allows  less  water  to  run  off  superficially. 

With  regard  to  the  superficial  run-oflf,  without  any  evidence  fur- 
nished by  experiments,  we  can  at  once  understand  that  it  is  impeded 
by  any  kind  of  mechanical  obstruction,  such  as  is  offered  by  the 
vegetation  of  a  meadow  or  of  a  forest. 

The  great  number  of  inequalities  which  the  forest  floor  offers  in 
addition  to  the  trunks  and  stumps  and  fallen  trees  subiects  the  run- 
off to  many  detours;  thus  retarding  its  flow  and  its  collection  in  the 
open*  runs  and  brooks.  This  retardation  is  increased  by  the  mechan- 
ical obstruction  which  the  crowns  of  the  trees  exert  upon  the  rain- 
fall   Every  leaf,  every  twig  breaks  the  force  and  retards  the  fall  of 
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the  raindrops,  allowing  those  fallen  before  to  penetrate  the  soil.  And 
although,  as  we  have  seen,  the  amount  of  water  which  is  thus  lost  to 
the  sou  is  by  no  means  as  large  as  has  been  believed  (see  p.  305), 
the  devious  ways  in  which  it  reaches  the  soil  makes  the  now  of  water 
from  a  forest-covered  hill  longer  in  time  than  if  the  rain  had  fallen 
on  a  bare  slope. 

This  mechanical  effect  is  further  favorable  to  the  penetration  of 
water  into  the  soil,  as  it  prevents  the  rain  from  compacting  the  soil; 
preserving  thereby  the  mellow  condition  of  the  soil,  which  is  de- 
stroyed on  the  open  field  by  the  force  of  the  raindrops.  It  also  si- 
lows  more  time  for  the  absorption  of  water  by  the  soil. 

There  is^  in  fact,  no  influence  of  the  forest  of  more  moment  in  the 
distribviion  of  the  avaiUmle  water  supplies  than  the  mechanical  re- 
tardation of  the  '^  run-off, ^^  while  in  the  conservation  of  supplies  the 
retarding  influence  upon  evaporation  is  the  potent  one. 

There  occurs,  to  be  sure,  as  the  result  of  lon^-continued  precipita- 
tion, a  stage  when  the  run-off  is  hardly  more  impeded  by  the  forest 
than  it  would  be  under  the  same  conditions  by  an  unf  crested  slope, 
but  this  stage  occurs  in  the  forest  later  than  on  unf crested  soil  and 
later  still  than  on  naked  soil. 

Still  more  effectual  and  beyond  all  dispute  is  the  office  of  a  forest 
cover  in  averting  or  diminishing  the  torrential  action  of  water  in 
carrying  and  depositing  the  debris  or  detritus  in*  its  course,  and,  as 
we  have  seen,  the  detritus  affects  the  nature  of  the  run-off  consid- 
erably, narrowing  the  channels,  filling  the  river  beds,  causing  stow- 
age and  floods  in  the  mountain  valleys  and  upper  river  systems. 

The  history  of  the  mountain  torrents  in  southern  France  has 
proved,  if  proof  were  needed,  not  only  the  effects  of  deforestation, 
but  also  that  reforestation  of  the  denuded  hiUs  is  the  only  proper 
remedy  for  the  regulation  of  these  torrents. 

We  can  not  go  into  the  discussion  here  of  the  effect  which  the  for- 
est influence  upon  the  head-waters  causes  in  the  water  conditions  of 
the  rivers,  since  it  can  not  be  done  briefly,  local  and  purely  meteor- 
ological conditions  giving  rise  to  many  differences. 

I  can  point  out  only  a  few  considerations  affecting  this  discus- 
sion, which  are  apt  to  be  overlooked. 

In  dry  times  the  retention  of  the  waters  by  the  forest  may  affect 
the  river  flow  unfavorably,  although  for  a  time  the  protection  which 
it  furnishes  against  evaporation  may  keep  up  the  supply  more  contin- 
uously. Whether  this  conservative  effect  outbalances  the  former 
retentive  one  depends  on  local  conditions.  During  ordinary  rainv 
seasons,  without  excessive  rain-falls  this  effect  of  a  forest  cover  will 
act  as  a  regulator  of  the  run-off,  and  therefore  of  the  river  flow. 

In  seasons  of  abnormal  rain-falls  the  regime  of  rivers  will  show 
different  behavior  in  different  parts,  according  to  differences  of  con- 
dition  at  the  head- waters,  the  middle,  and  the  lower  course. 

The  first  cause  of  abnormal  floods  is  the  occurrence  of  abnormal 
rain-falls  or  the  sudden  thawing  of  abnormal  masses  of  snow.  If 
the  former  occur  after  the  soil  has  been  saturated,  or  the  latter  when 
the  soil  remains  frozen,  the  forest  cover  will  be  powerless  to  influ- 
ence the  run-off  and  will  shed  the  water  as  rapidly  almost  as  the 
open  ground,  although  even  the  brief  retardation  of  the  confluence 
or  water  masses  which  the  obstacles  of  a  forest  growth  cause,  may, 
under  certain  circumstances,  become  important. 

But  in  its  further  course  the  drainage  of  this  water,  collected  in 
the  runs,  is  favorably  influenced  by  the  presence  of  the  forest,  it  hav- 
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ing  prevented  the  formation  and  deposition  of  detritus  in  the  river 

In  the  main  river,  which  consists  of  the  confluence  of  many  affluents, 
the  effect  of  flood  waters  depends  almost  entirely  upon  the  compara- 
tive lengths  of  the  affluents,  or  rather  on  the  simultaneous  or  non- 
simultaneous  arrival  of  the  flood  waters.  A  deforestation  in  one  of 
the  side  valleys  may,  therefore,  be  an  advantage  or  it  may  be  a  dis- 
advantage, while  a  retardation  of  the  total  flood,  which  can  only  be 
for  a  few  hours,  would  be  of  no  account  in  the  main  river.  ' 

An  interesting  note  as  to  the  amount  of  retardation  which  may  be 
produced  by  the  artificial  means  employed  in  the  French  Alps  for 
regulation  of  water-flow,  namely,  forest-planting  in  connection  with 
overflow  dams,  is  given  in  M.  Mathieu's  work  on  ''Beboisement  in 
France.*' 

The  two  basins  of  Faucon  and  Bourget  were  visited  by  a  terrible 
downpour  of  rain  of  twenty-flve  minutes'  duration.  In  the  upper 
mountains  there  fell  42  millimeters,  in  the  lower  regions  12.3.  The 
torrent  of  Faucon  (which  was  in  a  devastated,  deforested  condition, 
but  otherwise  topographically  similar  to  that  of  Bourget)  was  at 
once  filled  with  flood  waters  which  were  estimated  to  consist  of  60,000 
cubic  meters  of  water  and  180,000  cubic  meters  of  rock  material  or 
detritus,  the  flood  subsiding  in  two  hours. 

In  the  torrent  of  Bourget,  which  had  been  reforested  and  corrected 
in  its  bed,  a  simple,  somewhat  turbulent  run  of  water  was  observed, 
which  at  the  overflow  reached  the  height  of  45  centimeters  (18  inches) 
and  lasted  about  three  hours.    The  report  tsontinues : 

These  facts  show  the  importaiiee  of  the  forest  cover.  Thanks  to  the  dense  forest 
growth  planted,  the  flood  waters,  divided  in  numberless  runs  and  retarded  con- 
stantly in  their  movement  over  the  declivities  in  the  upper  basin,  arrive  only  suc- 
cessively and  little  by  little  in  the  main  bed,  instead  of  those  formidable  masses  of 
water  and  debris  which  rapidly  agglomerated  rush  into  the  channel;  the  brooks, 
called  to  replace  the  torrents  receive  only  pure  water;  flood  waters  flowing  ofE 
gradually  and  made  hannless  by  the  regulation  of  the  torrent  bed  and  of  the  slopes. 

The  beneficial  influence  of  the  forest  in  case  of  abnormal  floods  can 
then  probably  be  claimed  only  in  so  far  as  it  protects  the  slopes 
against  abrasion  and  the  formation  of  debris  or  detritus  with  which 
the  upper  head-waters  are  filled,  and  which  carried  down  into  the 
rivers  give  rise  to  sand-banks  and  changes  in  the  river-bed  which  may 
affect  the  next  flood. 

We  may  now  attempt  to  summarize  briefly  what  can  be  said  of 
the  influence  which  a  forest  cover  may  be  expected  to  exert  upon  the 
distribution  of  available  water  supply  or  the  run-off. 

In  regard  to  springs. — The  moss  or  litter  of  the  forest  floor  retains 
a  larffe  part  of  the  precipitation  and  prevents  its  filtration  to  the  soil, 
and  tnus  may  diminish  tne  supply  to  springs.  This  is  especially  pos- 
sible with  small  precipitations.  Of  copious  rains  and  large  amounts 
of  snow  water,  quantities,  greater  or  less,  penetrate  to  the  soil,  and 
according  to  its  nature  into  lower  strata  and  to  springs.  This  drainage 
is  facilitated  not  only  by  the  numerous  channels  furnished  by  dead 
and  living  roots,  but  also  by  the  influence  of  the  forest  cover  m  pre- 
serving the  loose  and  porous  structure  of  the  soil. 

Although  the  quantity  of  water  offered  for  drainage  on  naked  soil  is 
larger,  and  although  a  large  quantity  is  utilized  by  the  trees  in  the 
process  of  growth,  yet  the  influence  of  the  soil-cover  in  retarding 
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evaporation  is  liable  to  oflfset  this  loss  as  long  as  the  soil-cover  is  not 
itself  dried  out. 

The  forest  then  may  not  permit  larger  quantities  of  water  to  drain 
off  underground  and  in  springs,  but  it  can  influence  their  constancy 
and  equable  flow  by  preventing  loss  from  evaporation. 

In  regard  to  surface  rwnroff. — Small  precipitations  are  apt  to  bo 
prevented  from  running  off  superficially  through  absorption  by  the 
forest  floor;  on  larger  f all^  of  i*ain  topographical  and  soil  conditions 
have  eventually  more  influence  in  this  respect  than  the  forest  floor; 
regions  with  steep  declivities  and  impermeable  soil  will  shed  the 
waters  superficially  in  spite  of  and  over  the  forest  floor  as  soon  as 
the  latter  is  saturated. 

The  influence  of  the  forest  on  such  waters  is  to  retard  their  move- 
ment over  the  surface  and  to  prevent  their  rapid  collection  into  runs. 
By  preventing  the  formation  of  detritus  and  carrying  off  debris,  the 
disturbances  in  the  open  runs  below  are  prevented  or  abated. 

Upon  the  water  flow  of  rivers  and  streams  which  move  outside 
these  mountain  valleys  with  lesser  grades  the  forest  along  their 
banks  has  but  little  influence;  but  at  the  headwaters  the  influence 
may  be  considerable  by  retarding  the  collection  and  arrival  of  waters 
in  the  main  river-bed,  and  thus  reducing  the  danger  of  the  flood. 

B.  E.  Fbbnow, 


REPORT  OP  THE  ENTOMOLOGIST. 


INTRODUCTION. 

Sir:  I  have  the  honor  to  present  herewith  my  annual  report  as 
Entomologist  for  the  calendar  year  of  1889.  In  accordance  with  your 
instructions  the  report  has  been  greatly  curtailed  as  compared  with 
those  of  previous  years.  No  extensive  articles  and  few  of  the  neces- 
sarily scientific  details  of  the  work  of  the  Division  are  included.  It 
is  a  practical  summary  of  the  work,  arranged  in  accordance  with  your 
circular  of  instructions  dated  November  25,  and  kept  within  the 
thirty-page  limit  assigned. 

BUSINESS  OF  ^T&S  DIVISION. 

The  sums  appropriated  for  oarryinff  on  the  work  of  this  Division 

did  not  exceea  those  of  last  year  nor  oi  several  previous  years.  The 
lump  sum  of  $20,000  was  appropriated  for  general  investigations, 
andl^he  salaries  of  the  Entomologist  and  four  assistants  or  clerks 
were  otherwise  provided  for.  From  the  general  appropriation  are 
defrayed  the  salaries  of  two  special  assistants,  two  clerks,  an  artist, 
a  messenger,  and  seven  permanent  field  agents.  Three  other  field 
assistants  have  been  temporarily  employed,  and  an  additional  office 
worker  has  been  upon  the  rolls  for  a  portion  of  the  year.  The  re- 
mainder of  the  appropriation  has  been  or  will  be  expended  in  the 
pavment  of  traveling  expenses,  the  conducting  of  experiments  and 
neld  observations,  the  purchase  of  insecticide  apparatus  and  insecti- 
cide substances,  the  employment  of  occasional  field  help,  the  pur- 
chase of  office  apparatus  (including  cases,  boxes  for  collections,  micro- 
scopes, breeding  cages,  the  numerous  instruments  and  substances 
used  in  the  rearing  of  insects,  and  in  the  preparation  of  permanent 
collections),  as  also  in  the  preparatioii  and  reproduction  of  illustra- 
tions* 

WORK  OP  THE  DIVISION. 

As  shown  in  former  reports,  the  time  of  the  office  force  of  the 
Division,  as  at  present  constituted,  is  largely  taken  up  with  routine 
work,  consisting  chiefly  of  correspondence,  determination  of  ma- 
terial sent  in  for  name,  care  of  collections,  care  of  the  living  insects 
upon  which  observations  are  beinjf  made  in  the  vivaria,  the  making 
of  notes,  the  preparation  of  drawings,  the  reading  of  proof,  atfd  the 
preparation  of  the  manuscript  of  the  reports  and  bulletins  of  the 
Division;  while  my  own  time,  in  addition,  is  much  occupied,  as  also 
that  of  my  first  assistant,  by  calls  from  persons  seeking  information 
concerning  injurious  insects  or  desiring  instructions  of  one  kind  or 
another,  in  the  ordinary  administrative  duties,  and  in  directing  the 
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yrovk  of  special  agents*  During  the  past  year  no  less  than  three 
thousand  seven  hundred  letters  have  been  written  to  correspondents 
in  answer  to  inquiries,  while  nearly  one  thousand  others  have  been 
answered  by  circulars. 

A  very  large  number  of  additions  have  been  made  to  the  collec- 
tions, and  biologic  notes  have  been  made  upon  two  hundred  additional 
species  not  represented  before,  each  number  representin^e  a  longer  or 
snorter  series  of  notes  with  records  concerning  the  different  states 
of  the  insect  and  observations  made  at  the  ofGice  or  in  the  field.    The 
amoimt  of  pure  museum  work  done  in  connection  with  the  National 
Museum  has  greatly  increased  since  the  organization  of  the  experi- 
ment stations  under  the  Hatch  bill,  and,  with  the  impetus  given  to 
applied  entomology  by  the  consequent  organization  of  entomological 
research  in  so  many  of  the  States,  this  branch  of  the  Division  work 
will  necessarily  augment.    The  work  of  determining  material  sent 
in  for  name  is  all-important  in  the  benefit  it  confers,  though  show- 
ing little  in  results  at  the  Department  as  compared  with  the  time 
required.    Every  year  adds  to  the  value  of  the  national  collection 
therefor,  and  I  conceive  it  to  be  one  of  the  most  important  functions 
of  the  Division  to  co-operate  with  other  workers  in  this  as  in  other 
directions. 

The  impetus  above  referred  to  has  found  tangible  form  in  the  or- 
ganization of  a  National  Association  of  Economic  Entomologists, 
which  recently  held  a  very  successful  meeting  at  Washington,  the 
proceedings  of  which  are  published,  by  request,  in  Insect  ISfb,  VoL 
II^o.  6. 

The  actual  publications  of  the  Division  during  the  year  have  been 
afl  follows : 

Insect  Life: 

Volume  1,  No.  7,  issued  January  21 ;  No.  8,  issued  February  21 ;  No.  9,  issued 
April  10 ;  No.  10,  issued  April29;  No.  11,  issued  May  27;  Na  12,  issued 
July  2. 
Volume  2,  No.  1,  issued  July  20 ;  No.  2,  issued  August  80 ;  No.  8,  issued  Sep- 
tember 21 ;  No.  4,  issued  November  2 ;  No.  5,  issued  December  6. 

Bulletin  No.  20,  *'  The  Root-knot  Disease  of  the  Peach,  Orange,  and  other  plants  in 
Florida,  due  to  the  work  of  Anguillula,"  by  J.  C.  Neal,  Ph.  D.,  M.  D.,  is- 
sued Nov.  1. 

The  BibliograDhy  of  the  more  imi>ortant  writings  of  American  Economic  Entomol- 
ogy, Parts  1,  2,  and  8;  daily  expected  from  the  press. 

The  fifth  and  final  report  of  the  U.  S.  Entomological  Commission,  being  a  report  on 
Forest  Insects,  by  A.  8.  Packard,  is  now  going  throiogh  the  press. 

The  work  of  the  agents  of  the  division  is  summarized  at -the  close 
of  this  report,  and  in  accordance  with  your  instructions.  The  result 
has  been  to  restrict  the  account  of  it  to  a  mere  indication  or  an- 
nouncement of  some  of  the  results  obtained,  necessarily  of  little  scien- 
tific value  compared  with  the  more  detailed  reports. 

The  chief  investigations  of  the  year  summed  up  in  this  report,  are: 

(1)  The  colonization  and  spread  of  the  imported  enemies  of  the 
Fluted  Scale  {Icerya  purchast),  in  California. 

12)  Preliminary  investigation  of  the  Leaf -mite  of  the  Orange. 

{3jt  An  investigation  of  the  habits  of,  and  remedies  for,  the  Horn 
Plv  {Hcematobia  serrata). 

(4)  A  partial  investigation  of  the  extraordinary  outbreak  of  the 
Gram  Plant  Louse  {Siphonophora  avence)  in  several  of  the  Western 
States. 

An  investigation  was  made  of  an  outbreak  of  the  Lesser  Migratory 
Locusts  in  New  Hampshire,  in  the  same  locality  as  that  treated  of  in 
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my  report  for  1883.    The  result  of  this  investigation  was  published 
in  full  in  the  September  number  of  Insect  Life. 

Considerable  attention  has  also  been  given  to  perfecting  the  records 
of  appearance  of  Brood  VIII  of  the  periodical  Cicada,  which  appeared 
during  the  year,  and  more  accurate  limitations  of  the  territory  oc- 
cupied by  it  have  resulted. 

The  occurrence  of  the  Buffalo  Gniat  in  great  numbers  in  Louisiana 
under  peculiar  circumstances  seemed  to  warrant  the  sending  of  an 
agent  to  particularly  investigate  the  subject :  and  his  report  which 
has  already  been  published,  (Insect  Life,  Vol.  II,  No.  1,  July,  1889), 
showed  conclusively  that  the  abundance  of  the  gnati  in  the  locality 
in  question  was  caused  by  Government  operations  in  diverting  a 
large  raft  of  logs  of  several  acres  in  extent  into  Bayou  Pierre,  a 
tributary  of  the  Red  River,  thus  furnishing  extensive  breeding 
grounds  for  the  gnats. 

The  work  of  the  Division  in  investigating  the  Hop  Phorodon,  which 
has  been  in  progress  for  several  years,  was  completed  most  satisfac- 
torily early  m  the  present  year.  A  preliminary  report  was  made  in 
my  report  for  1888. 

The  mission  to  Australia  has  been  fraught  with  such  remarkably 
satisfactory  results  that  I  take  this  occasion  to  publicly  express  my 
acknowledgments  to  two  persons  who  were  most  prominent  in  con- 
tributing to  its  success.  A  number  have  thus  contributed;  but  first, 
Mr.  McCoppin,  commissioner  to  the  Melbourne  Exposition,  deserves 
particular  thanks  not  only  for  the  promptness  with  which  he  seconded 
the  suggestion  of  co-operation,  without  which  the  State  Department 
would  scarcely  have  acted,  but  also  for  the  uniform  kindness  with 
which  he  received  and  the  aid  which  he  gave  to  the  agents  of 
the  Division  sent  out  to  him.  Secondly,  all  honor  is  due  to  Mr. 
Koebele,  on  whom  the  greatest  responsibility  fell,  and  whose  devotion 
to  the  object  in  view,  indefatigable  effort,  and  loyal  carrying  out  of 
instructions  brought  success  where  others  would  have  failed.  The 
success  of  thisexperiment  has'naturally  increased  the  interest  in  this 
mode  of  dealing  with  injurious  insects,  and  while  the  circumstances 
in  this  case  were  in  some  respects  peculiar,  yet  the  cases  are  numerous 
where  similar  work  will  be  productive  of  similar  good.  I  have  also 
desired  to  return  to  the  Australian  fruit-growers  the  kindness  they 
have  shown  in  helping  us,  by  doing  them,  if  possible,  a  like  service: 
and  hope  to  send  over  in  the  course  of  time  some  of  the  parasites  of 
the  Coaling  moth,  some  additional  sx)ecies  to  those  already  known 
having  been  discovered  by  Mr.  Koebele  in  California  the  present  year. 

The  work  for  the  immediate  future,  as  partially  planned,  includes 
the  publication  of  a  number  of  bulletins  already  wholly  or  partly 
prepared;  the^completion  of  the  investigation  of  tne  Leaf -mite  of  the 
Orange;  the  completion  and  publication  of  the  report  on  insecticide 
machinery;  the  completion  and  publication  of  reports  upon  the  insect 
enemies  of  live-stock  j  the  insect  enemies  of  grain  and  grasses;  the 
final  part  of  the  bibliography  of  economic  entomology,  etc. 

In  the  Silk  Section  of  tne  Division  the  experiments  in  automatic 
silk-reeling  have  been  continued  in  the  lines  indicated  in  former 
reports.  Mr.  Philip  Walker  was  sent  to  Europe  to  fully  and  care- 
fully study  the  whole  subject  of  silk  culture,  especially  as  it  bears 
upon  our  own  efforts  and  with  a  view  of  ascertaining  what  progress 
and  improvements  have  been  made  abroad. 

While  in  France  I  also  paid  particular  attention  to  the  question  of 
automatic  reeling.      Inasmuch  as  my  observations  abroad  and  the 
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work  of  the  past  year  have  furnished  no  grounds  for  changing  th« 
opinions  clearly  expressed  by  me  in  my  last  annual  report  on  this  sub- 
ject, and  inasmuch,  moreover,  as,  for  that  reason,  you  have  concluded 
to  leave  to  others  the  future  conduct  of  the  silk  experiments,  reliev- 
ing me  of  any  further  responsibility  therefor,  I  abstain  from  any  ref- 
erence to  the  subject  in  the  present  report. 

Much  of  my  time  and  thought  have  been  given  during  the  year 
to  the  exhibit  of  our  agricultural  products  at  the  Paris  ExpositioiL 
The  success  thereof  has  already  been  announced  by  you  in  a  notice 
sent  to  the  press  with  a  list  of  awards,  and  it  suffices  here  to  add  that 
since  that  statement  I  have  received  a  supplementary  list,  so  that 
the  agricultural  exhibit,  included  in  fifteen  classes,  received  seven 
grand  prizes,  forty  gold,  sixty-eight  silver,  and  fifty-four  bronze 
medals,  and  thirty-nine  honorable  mentions.  This  is  a  larger  rela- 
tive percentage  of  medals  than  was  awarded  to  the  United  States  in 
the  other  seventy-one  classes  and  a  very  much  larger  percentage  of 
awards  in  the  agricultural  groups  as  compared  with  those  obtained 
by  the  United  States  either  at  the  Paris  Expjosition  of  1867  or  of 
1878.  In  the  special  class  of  "  Beneficial  and  Injurious  Insects"  only 
three  grand  prizes  were  awarded  in  all,  two  of  which  were  to  the 
United  States  and  one  to  Japan. 

The  Divisional  force  remains  essentially  the  same  as  it  was  a  year 
ago,  and  while  each  and  all  deserve  my  thanks  for  the  manner  in 
which  they  have  performed  their  several  duties,  I  feel  that  I  shall 
not  be  invidious  in  specially  expressing  my  acknowledgment  to  my 
first  assistant,  Mr.  Howard,  who,  owing  to  my  long  absence  in  Paris, 
has  had  more  than  the  usual  responsibility. 

Respectfully  submitted,  December  31st,  1S89. 

0.  V.  RiLBY, 

EfUomciogisL 
Hon.  J.  M.  RuBK, 

Secretary  of  Agriculture. 


THB  FZiUTED  SCAIiB. 

{Icerya  purchasi  Maskell.) 

Order  Homoptbra;  family  Coccidjb. 

[Plate  in.] 

In  our  last  annual  report  we  gave  an  account  of  all  recent  ohser* 
vations  upon  this  insect  and  brought  the  investigation  down  to  Jan- 
uary, 1889.  Few  additional  points  have  been  Iwirned  the  present 
year,  and  the  great  practical  success  of  the  importation  of  the  Aus- 
tralian insect  enemies  of  the  Scale  has  so  relieved  the  minds  of  the 
citrus  growers  of  the  Pacific  coast  that  little  attention  has  been  paid 
by  them  to  the  subject  of  washes  and  gas  treatment.  In  fact  the 
Muted  or  White  Scale  is  practically  no  longer  a  factor  to  be  considered 
in  the  cultivation  of  oranges  and  lemons  m  California.  The  history  , 
of  the  introduction  of  this  pest:  its  spread  for  upward  of  twenty 
years,  and  the  discouragement  wliich  resulted;  the  numerous  experi- 
ments which  were  made  to  overcome  the  insect,  and  its  final  reduction 
to  unimportant  numbers  by  means  of  an  apparently  insignificant 
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little  beetle  imported  for  the  purpose  from  Australia,  MriU  always 
remain  one  of  the  moat  interesting  stories  in  the  records  of  practi- 
cal entomology. 

We  may  hardly  hope,  however,  that  the  last  chapter  in  the  story 
Is  written.  On  tne  contrary,  it  is  more  than  probable,  and  in  fact 
we  strongly  anticipate,  that  the  leery  a  will  partially  recuperate;  that 
the  Vedaila  will,  after  its  first  victoriouB  spread,  gradually  decrease 
for  lack  of  food,  and  that  the  remnants  o£  the  Fluted  Scale  will  in 
the  interim  multiply  and  spread  again.  This  contest  between  the 
plant-feeder  and  its  deadliest  enemy  will  go  on  with  alternate  fluctu- 
ations in  the  supremacy  of  either,  varying  from  year  to  year  accord- 
ing to  locality  or  conditions;  but  there  is  no  reason  to  doubt  that  the 
Ved^ia  will  continue  substantially  victorious,  and  that  the  power 
for  serious  harm,  such  as  the  Icerya  has  done  in  the  past,  has  been 
forever  destroyed.  We  have  learned,  also,  that  it  will  always  be 
easy  to  secure  new  colonizations  of  the  Vedalia  where  such  may;  prove 
necessary,  or  even  new  importations  should  these  become  desirable. 

We  shall  give  in  this  connection  simply  a  summary  of  the  closing 
phases  of  the  interesting  experiment,  with  such  other  facts  as  are  wor« 
thy  of  being  placed  upon  record. 

IMPORTATION  OF  THE  AUSTRALIAN  INSECT  ENEMIES. 

In  our  report  for  1888  we  showed  how  Mr,  Koebele  was  sent  to 
Australia  in  August  and  gave  an  account  of  his  early  sendings  of  in- 
sect enemies,  recording  how  his  first  shipment  arrived  in  excellent 
condition  and  containmg  a  very  large  number  of  healthy  living 
specimens  of  the  -Dipterous  parasite  which  at  that  time  was  kijiown 
by  the  name  of.  Leatophonua  icerycB,  together  with  ladybirds  and 
lace-wing  flies.  We  also  showed  now  the  ladybird  larvae  attacked 
the  first  iceryas  which  they  met  upon  being  liberated  from  the  pack- 
ages. The  next  shipment,  as  we  tnere  indicated,  was  not  so  success- 
ful, some  of  the  boxes  having  been  smashed  by  the  falling  of  ice  in 
the  ice-house  on  the  steamer,  and  the  contents  of  others  molding.  In 
January  another  small  lot  containing  fifty  Lestophoni  and  forty- 
eight  Vedalias  together  with  a  few  other  insects  was  received.  It 
was  in  the  December  shipment  that  a  secondary  parasite  of  the  L^- 
tophonus  was  found.  Late  in  February  Mr.  Koebele  left  Australia 
and  spent  a  large  part  of  the  month  of  March  in  New  Zealand,  pur- 
suing there  the  same  quest.  Before  leaving  Australia  he  sent  an- 
other quantity  of  Lestophonus  and  a  large  number  of  Ladybirds  of 
four  diflferent  species,  all  of  which  were  alive  upon  arrival  in  Los 
Angeles.  The  Ladybirds  made  themselves  perfectly  at  home  and 
began  at  once  to  feed  upon  Icerya.  In  New  Zealand  he  was  unable 
to  find  any  true  parasites,  with  the  possible  exception  of  a  single  small 
two- winged  fly,  out  he  collected  a  lar^e  number  of  Ladybirds,  among 
them  the  same  species  of  Vedalia  which  he  had  previously  found  in 
Australia.  Many  of  these  were  brought  with  him  on  his  return  to 
California  in  April. 

The  parasites  had  been  received  in  California  by  Mr.  Coquillett, 
and  after  the  disastrous  second  shipment,  which  was  further  delayed 
in  the  custom-house  in  San  Francisco,  the  Secretary  of  the  Treasury, 
at  our  request,  kindly  issued  an  order  to  the  collector  of  the  port  to 
allow  the  subsequent  packages  entry  free  of  duty  and  to  forward 
tliem  at  once  to  Mr.  Coquillett.  The  manner  in  which  Mr.  Coquil- 
lett disposed  of  the  Lestophonus  was  mentioned  in  our  last  report, 
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and  we  there^figured  on  Plate  vni  the  tent  under  Ty^hich  lie  endeav- 
ored to  colonize  them.     Concerning  his  experience  with  the  Vedalia 
and  the  details  of  its  early  distribution  we  nave  given  an  accoimt  in 
No.  3,  Vol.  II,  Insect  Life,  and  as  this  bulletin  reaches  but  a  small 
share  of  the  readers  of  this  annual  report  we  may  briefly  state  that 
as  fast  as  the  ladybirds  were  received  they  were  placed  under  a  tent 
on  an  Icerya-infested  orange  tree  at  Los  Angeles.     Here  they  were 
allowed  to  breed  unmolested,  and  early  in  April  it  was  found  that 
nearly  all  of  the  Iceryas  on  the  tree  had  been  destroyed.    Accord- 
ingly, one  side  of  the  tent  was  removed  and  the  Ladybirds  were 
allowed  to  spread  to  the  adjoining  trees.    At  this  time  Mr.  Coquillett 
be^an  sending  out  colonies  to  various  parts  of  the  State  with  the 
assistance  of  Mr.  J.  W.  Wolfskill  and  Mr.  Alex.  Craw,  and  by  the 
12th  of  June  ten  thousand  five  hundred  and  fifty-five  specimens  had 
been  distributed  to  two  hundred  and  eight  different  orchardists.  This 
was  the  course  taken  with  the  first  three  consignments,  one  hundred 
and  twenty-nine  specimens  in  all.    The  last  two  consignments,  num- 
bering one  hundred  and  eighty-five,  were  colonized  in  the  groves  of 
Col.  J.  R.  Dobbins,  in  San  Gabriel,  and  Messrs.  A.  B.  and  A.  Scott 
Chapman,  in  the  San  Gabriel  Valley;  Mr.  Dobbins  receiving  eighty- 
five  and  the  Chapmans  one  hundred.    Mr.  Coquillett,  writing  in 
August  last,  said  of  the  distributions  made  by  himself,  Mr.  Wolfskill, 
and  Mr.  Craw  from  the  Los  Angeles  colony,  that  in  nearly  every  in- 
stance of  the  two  hundred  and  eight  the  colonizing  of  the  ladybirds 
on  infested  trees  in  the  open  air  proved  successful.    The  orange  and 
other  trees,  about  seventy-five  in  number,  and  also  the  shrubs  and 
plants  growing  in  Mr.  Wolf  skill's  yard,  had  been  practically  cleared 
of  Icerya  bv  the  ladybirds,  and  the  latter  had  of  their  own  accord 
spread  to  tne  adjoining  trees  for  a  distance  of  three-quarters  of  a 
mile  from  the  original  tree.     That,  as  we  have  said,  was  in  August. 
Concerning  the  later  colonizations.  Colonel  Dobbins  and  the  Messrs, 
Chapman  have  themselves  reported.    Colonel  Dobbins,  writing  as 
early  as  July  2,  made  use  of  the  following  language: 

Tho  Vedalia  has  multiplied  in  numbers  and  spread  so  rapidly  that  every  one  of  m j 
thirty- two  himdred  orchard  trees  is  literally  swarming  with  them.  AU  of  mj  orna- 
mental trees,  shrubs,  and  vines  which  were  mfested  with  White  Scale  are  practically 
cleansed  by  this  wonderful  parasite.  About  one  month  since  I  made  a  public  state- 
ment that  my  orchard  would  be  free  from  "  Icerya  by  November  1,"  but  tne  work  has 
gone  on  with  such  amazing  speed  and  thorouglmeBS  that  I  am  tonday  confident  that 
uie  pest  wiU  have  been  exterminated  from  my  trees  bv  the  middle  of  August  Peo- 
ple are  coming  here  daily,  and  by  placing  infested  branches  upon  the  groimd  be- 
neath my  trees  for  two  hours  can  secure  colonies  of  thousanos  of  the  Vedalia, 
which  are  there  in  coimtless  numbers  seeking  food.  Over  fifty  thousand  have 
been  taken  away  to  other  orchards  during  the  present  week,  and  there  are  millions 
stiU  remaining,  and  I  have  distributed  a  total  of  sixty-three  thousand  since  June  1. 
I  have  a  list  of  one  hundred  and  thirty  names  of  persons  who  have  taken  the 
colonies,  and  as  they  have  been  placed  in  orchards  extending  from  South  Pasadena 
to  Azusa,  over  a  belt  of  country  10  miles  long  and  6  or  7  in  width,  I  feel  positive 
from  mv  own  experience  th&t  the  entire  valley  wiU  be  practicaUv  free  from  Icerya 
before  tne  advent  of  the  new  year.  You  will  be  as  much  pleased  to  read  this  as  I 
am  to  write  it. 

October  22,  Colonel  Dobbins  wrote  further  as  follows: 

»  »  »  The  Vedalia  had  practicaUy  freed  my  orchard  of  Iceryas  on  the  81st  of 
July.  It  was  on  ^at  date  that  I  was  obliged  to  post  a  notice  at  the  entrance  to  my 
place  saying  that  I  had  no  more  Vedalias  for  distribution.  The  Scale  and  Ladybird 
nad  fought  out  the  battle,  and  while  the  carcasses  of  the  vanquished  were  every- 
where present  to  teU  of  the  slaughter,  the  victors  had  disappec^*ed  almost  entirely 
from  the  field.  I  have  85  acres  in  orchard — some  three  thousand  two  hundred  trees 
in  all.     I  never  colonized  any  Vedalias  in  my  grove,  excepting  the  two  consign- 
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ments.'which  you  brought  to  me  yourself— one  box  on  February  22  antf  t\vb  bo^es 
March  20.  I  noticed  the  first  increase  from  lot  No.  1  on  the  15th  of  April,  and  from 
lot  No.  2  on  the  24th  of  the  same  month.  On  the  25th  of  April  I  found  larvas  upon 
Beveral  adjacent  trees.  These  facts  are  from  memoranda  made  at  the  time.  I  have 
a  list  of  the  names  of  fruit-growers,  two  hundred  and  twenty-six  in  number,  to 
whom  I  personally  distributed  over  one  himdred  and  twenty  tnousand  Vedalias  in 
ooloniee  of  various  sizes  between  May  81  and  July  81. 

Mr.  A.  Scott  Cliapman  describes  thei  result  of  the  colonization 
npon  his  own  place  and  that  of  his  father  in  d,  letter  dated  October 
18th,  as  follows: 

•  •  •  The  Vedalias  that  you  brought  to  my  place  about  the  20th  of  last  March, 
and  which  we  colonized  on  four  large  orange  trees  that  were  covered  with  Fluted 
Scale,  have  spread  in  all  directions,  although,  to  begin  with,  they  followed  the  di- 
rection of  the  wind  most  readily.  From  those  four  trees  they  have  multiphed  so 
rapidly  that  in  my  orchard  of  three  thousand  trees  it  is  seldom  that  we  can  now 
find  a  Fluted  Scale.  I  find  a  few  of  them  on  some  weeds  in  spots,  but  I  can  also 
find  the  beetles  there.  The  trees  have  put  on  a  new  growth  and  look  altogether 
different;  even  the  black  fungus  on  the  old  leaves  has  loosened  its  hold  and  begins 
to  fall  to  the  ground.  Besides  having  cleaned  my  orchard  they  spread  also  to  the 
orchard  of  my  cousin  and  to  my  faUier's  orchard;  the  latter  was  also  re-enforced 
by  colonies  from  Mr.  J.  W.  Wolfskill  and  from  Col.  J.  R.  Dobbins.  As  my  father 
has  some  ten  thousand  trees,  and  most  all  were  more  or  less  infested,  the  Vedalias 
had  a  zrand  feast  ahead  of  them,  and  they  have  done  their  work  most  wonderfully. 
What  I  have  said  of  my  orchaxd  applies  to  my  f ather^s  also,  and  really  to  all  omr 
neighbors.  When  the  Vedalias  firet  began  to  multiply  we  took  colonies  of  fifty  or 
more  in  the  pupa  state  and  placed  them  in  different  portions  of  the  orchard,  and 
even  had  we  not  done  so  the  Vedalia  unaided  would  itself  have  reached  there  in 
almost  the  same  time. 

On  the  Chapman  place  the  Vedalias  have  cleaned  the  Fluted  Scales  off  of  the  150 
acres  of  land.  Hiey  have  taken  more  than  an  oppressive  burden  off  of  the  orange- 
grower's  hands,  and  I  for  one  very  much  thank  uie  Division  of  Entomology  for  the 
Vedalia  cardirialU,  the  insect  that  has  worked  a  miracle. 

In  August  Prof.  W.  A.  Henry,  director  of  the  Wisconsin  Agri- 
cultural Experiment  Station,  visited  California  in  the  interest  of  the 
Department  of  Agriculture  and  made  personal  observa,tions  upon 
the  result  of  this  importation  of  the  Vedalia.  His  account  we  quote 
in  brief : 

In  studying  this  insect  we  first  visited  the  place  of  Mr.  William  Niles,  in  Los 
Angeles,  where  the  **  Ladybird  "  (Vedalia  cardinalis)  was  being  propagated  by  the 
county  insect  commission  for  dissemination  among  the  orange  groves  infested  with 
the  Cottonv  Cushion,  or  White  Scale.  We  found  GiYe  orange  trees,  standing  about 
18  feet  bieh,  inclosed  by  walls  of  cheap  muslin  supported  by  a  light  frame-work  of 
wood.  The  orange  trees  inside  this  canvas  covering  liad  originally  been  covered 
with  the  White  Scale,  but  the  Vedalia  which  had  been  placed  on  tliese  trees  were 
rapidly  consuming  the  last  of  the  pests.  Entering  one  of  these  canvas  houses  we 
found  the  Vedalia,  both  larvae  and  adults,  busy  consuming  the  Scale;  here  and  there 
on  the  canvas  were  the  beetles  endeavoring  to  escape  to  other  trees.  These  insect- 
aries  were  in  charge  of  Mr.  Kircheval,  one  of  the  county  insect  cx>nunissioners,  who 
kept  a  record  of  the  distribution  of  the  beetle.  It  was  indeed  a  most  interesting 
sight  to  see  the  people  come — singly  and  in  groups — with  pill  boxes,  spool-cotton 
boxes,  or  some  sort  of  receptacle,  m  which  to  place  the  Ve<mlias.  On  application 
they  were  allowed  within  the  insectaries,  and  each  was  permitted  to  help  himself 
to  Uie  beetles,  which  were  placed  in  the  boxes  and  carried  away  to  be  placed  on 
trees  and  vines  infested  with  the  White  Scale  at  their  homes.  Mr.  Kirche^  kept 
a  record  of  the  parties  and  the  number  of  beetles  carried  off.  The  number  coming 
for  the  Vedalia  was  surprisingly  large — scores  in  a  day — and  each  secured  at  least  a 
few  of  the  helpful  beetles.  That  the  supply  should  hold  out  imder  such  a  drain  was  a 
great  surprise,  and  speaks  better  than  woras  of  the  rapidity  with  which  tiie  Vedalia 
multiplies  when  there  are  Scale  insects  enough  to  nurture  the  young. 

We  visited  other  points—Lamanda  Park,  Santa  Anita,  Sierra  Madre  Villa,  Pasa- 
tola,  etc.  At  the  time  of  our  visit  to  Sierra  Madre  Villa.  August  23.  the  White 
Scale  had  already  disappeared  before  the  Vedalia.  At  Santa  Anita,  the  ranch  of 
Mr.  E.  J.  Baldwin,  we  examined  a  850-acre  orange  orchard,  in  whici  the  White 
Scale  had  started  a  most  destructive  course.    Mr.  Baldwin  began  an  equally  vigor- 
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cms  def^ee,  j^in^  penonallj  into  the  orchard  &nd  superintending:  Uie  work  of  fight- 
ing the  Wliite  Scale.    There  was  every  sign,  however,  that  the  Scale  was  goiM  to 
be  the  victor.    Some  of  Uic  trees  were  almost  ruined  by  the  severity  of  the  appuc*- 
tion  made.    Happily,  before  the  pest  had  gone  far  in  its  work,  the  Vedaim  was 
heard  from,  and  Mr.  Baldwnln  secured  a  number,  which  were  placed  in  the  hands 
of  one  man  specially  detailed  to  look  after  its  welfare^    This  imlividual  spent  liz 
weeks  in  colonizing  the  Vodalia  in  various  partiB  of  the  orchard.     After  that  tune  a 
careful  examination  showed  the  superintendent  that  the  work  of  colonizing  was  bo 
complete  1  hat  f lyther  efTort  in  that  line  was  unprofitable.    It  was  predictou  at  the 
time  of  our  visit  that, a  few  weeks  more  would  leave  the  orchard  entirely  free  from 
the  White  Scale*.    At  Chapman's  we  found  the  citrus  orchard,  formerly  so  famous, 
entering  tlie  death  stages  from  the  White  Scale,  which  was  now  fortimately  beine 
so  effectually  checked.    At  Pasadena,  on  the  grounds  of  Prof.  Ezi^a  Carr,  we  found 
that  some  of  the  shrubbery  ha^l  been  seriously  injured  bvthe  White  Scale,  but  thanks 
to  the  Vedalia  not  a  single  pest  was  alive  at  tlie  time  of  our  visit.    Mrs.  Jennie  C^urr 
pronounced  the  Vedalia  '*  a  miracle  in  entomologr." 

A  word  in  relation  to  the  grand  work  of  the  Department  in  the  introduction  of 
this  one  predaceous  insect.  Witliout  doubt  it  is  the  best  stroke  ever  made  by  the 
Agricultural  Department  at  Washington.  Doubtless  otlier  efforts  have  been  pro- 
ductive of  greater  gc^od,  but  they  were  of  such  character  that  the  people  could  not 
clearly  fee  and  appreciate  the  benefits,  so  that  the  Department  did  not  receive  the 
credit  it  deserved.  Here  is  the  finest  illustration  poesible  of  the  value  of  the  De- 
partment to  give  people  aid  in  time  of  distress.  And  the  distress  was  verv  great 
mdeed.  Of  all  scale  pests  the  Wliite  Scale  seems  the  most  diiBcult  to  cope  with,  and 
had  no  remedy  been  found  it  would  probably  have  destroyed  the  citrus  industry  of 
the  State,  for  its  spreading  to  every  grove  would  probablv  be  only  a  matter  of  tune. 
It  was  the  Departnaent  of  Agriculture  at  Washington  which  introduced  the  Wash- 
ington Navel  Orange  into  South  California,  and  the  Department  has  now  given  an 
effective  remedy  for  the  worst  scale  insect.  The  people  will  not  soon  forget  these 
beneficial  acts. 

We  liave  quoted  these  statements  of  Colonel  Dobbins,  Mr.  Chap- 
man,  and  Professor  Henry  for  the  reason  that  they  are  made  by  eye- 
witnesses both  interested  and  uninterested  and  afford  a  more  perfect 
idea  of  the  good  accomplished  than  anything  we  can  say.  The 
rapidity  with  which  the  V  edalia  has  multiplied  and  the  voracity 
which  it  has  shown  have  cast  nearly  into  the  shade  the  other  insect 
enemies  brought  over  at  the  same  time.  The  Dipterous  parasite,  of 
which  we  expected  much,  proves  to  be  a  very  slow  breeder  and  not 
to  adapt  itselr  readily  to  the  California  surroundings.  The  same  may 
be  said  of  the  other  insects  brought  over  alive,    A  very  promising 

fredaceous  caterpillar  (larva  of  ThalpocJiares  cocciiihaga  Meyrick, 
'late  III,  Fig.  6)  was  unf oi^tunately  lost,  partly  through  the  very 
success  of  the  Vedalia.  Several  of  the  other  ladybirds,  nearly  all  of 
the  Scymnid  group,  were  observed  to  feed,  but  were  soon  lost  sight 
of.    Tney  may  possibly  increase  and  yet  be  found  acclimated. 

ADDITIONAL   POINTS  BROUGHT  OmP  THIS  SBAflON. 

We  may  briefly  summarize  a  few  other  matters  connected  with 
Icerya. 

Oas  Ti^eatmenL — We  mentioned  in  our  last  annual  report  a  patent 
scheme  for  one  of  the  fumigating  processes,  and  stated  that  from  in- 
formation which  we  had  received  from  the  Patent  Office  no  patent 
had  been  issued  and  that  on  account  of  the  so-called  Hatch  patent 
having  expired  no  letters  patent  can  be  issued  for  the  process. 
Another  claim  to  a  patent  has  recently  been  made  in  California  and 
in  reference  to  it  we  need  only  repeat  our  statement  of  a  year  ago. 
As  indicated  in  this  report  under  the  head  of  ''  Work  of  fiela  agenS," 
Mr.  Coquillett  has  been  experimenting  with  a  view  of  finding  a 
cheaper  method  of  using  the  nydrocyanic  gas.  He  has  succeedea  in 
reducing  the  expense  to  one-third  that'  necessitated  by  the  former 
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method,  while  much  of  the  cumbersome  machinery  described  in  cnr 
report  for  1887  has  been  found  unnecessary. 

rJoMve  Parasites, — Of  the  native  parasites  mentioned  in  our  last 
report,  three,  JxsimQlY.EncyHusdvbiuSyCdcxophagust^^ 
TnoronapacusweTe  described  by  Mr.  Howard  in  the  February  num- 
ber of  Insect  Life.  The  others  we  hope  soon  to  describe  under  the 
names  already  given.  A  new  enemy  has  been  recorded  by  Mr.  Co- 
quiUett  in  the  August  (1889)  number  of  Insect  Life,  page  49,  in  the 
shape  of  a  long,  slender,  brownish  soldier  beetle,  Telepaorus  conaors, 
which  feeds  upon  the  eggs  of  Icerya  after  first  tearing  oflf  the  cottony 
covering. 

Mr.  Webat&r^s  Trip  to  Australia. — Our  Indiana  agent^  Mr.  F.  M. 
Webster,  went  to  Australia  on  the  December  (1888)  steamer,  return- 
ing to  this  country  in  April.  We  sent  him  primarily  to  make  a  re- 
port on  the  agricultural  aspects  of  the  Melbourne  Exposition,  in 
accordance  witli  our  arra^^gement  with  the  State  Department,  but  he 
also  assisted  Mr.  Koebele  somewhat  in  his  work.  A  rejport  by  Mr. 
Webster  upon  some  Tasmanian  insects  may  be  found  uithe  June 
number  of  Insect  Life,  pages  361  to  364. 

An  Application  to  prevent  Icerya  from  ascending  Trees. — Mr.  Co- 
quiUett  reported  in  April  that  he  hacf  been  experimenting  in  this  line, 
and  found  that  an  application  prepared  of  4  ounces  of  resin,  1  ounce 
of  beeswax,  and  5  fluid  ounces  of  cotton-seed  oil  melted  and, stirred 
together  and  spread  upon  the  trunk  of  the  tree  will  remain  moist  for 
over  a  week,  jHe  advises  the  use  of  this  application  where  the  trees 
have  been  washed  with  cold  water,  as  a  means  of  preventing  the 
scale  insects  from  climbing  back  upon  the  same  tree. 

Fwiher  Importations. — From  the  present  outlook  no  further  im- 
portation of  vedalia  will  be  necessary.  In  May  the  fruit-growers 
of  California  petitioned  the  Department  to  send  another  qualified 
agent,  and  the  entire  matter  is  well  summarized  in  a  letter  written 
by  the  Hon.  Edwin  Willits,  Assistant  Secretary  of  Agriculture,  to 
the  Hon^  Ellwood  Cooper,  president  of  the  State  board  of  horticul- 
ture, and  which  is  piiblished  in  the  July  number  of  Insect  Life. 
The  letter  details  the  exact  position  in  which  the  Department  is 
placed.  The  Department  has  now  correspondents  in  Australia  so 
well  qualified  and  so  extremely  obliging  that  it  is  quite  likely  that 
future  invoices  may  be  received  without  the  necessity  of  sending  an 
agent  to  that  country. 

New  Food-plant  of  Icerya. — Mr.  Coquillett  wrote  in  May  that  he  had 
for  the  first  time  found  the  Icerya  to  infest  a  conifer.  A  Cedar  of 
Lebanon  {Cedrus  libani)  growing  in  a  door-yard  in  Los  Angeles  was 
found  covered  with  the  insect  in  all  stages.  This  is  the  first  record 
of  its  infesting  a  conifer  in  California,  although  in  New  Zealand  it 
has  been  found  upon  pines,  firs,  and  spruce. 

,  A  Florida  Icerya  Scare. — The  Florida  newspapers  on  a  number  of 
different  occasions  during  the  early  part  of  the  season  published 
statements  to  the  effect  that  the  Icerya  had  been  found  in  Florida. 
A  number  of  these  cases  were  investigated  by  correspondence  and 
either  the  common  Mealy  Bug  or  the  Florida  Wax-scale  was  found 
in  every  case  to  have  originated  the  rumor.  Icerya  purchasi  has 
not  been  found  in  any  of  the  Eastern  States,  although  its  appear- 
ance on  the  Atlantic  coast  is  possible  at  any  moment.  We  pomted 
out  the  danger,  in  our  report  for  1886  and  in  other  writings,  and 
•Florida  orange-growers  should  adopt  concerted  means  to  prevent  such 
a  mifif oii)une  by  the  most  stringent  examination  and  disinfection  of 
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plants  and  cuttinM  from  southern  California,  Australia,  New  Zeal- 
and and  South  Africa 

Concerning  the  Lestophonus, — The  genus  wjiich  Dr.  Williston 
erected  for  the  first  founa  ot  the  Australian  natural  enemies  of  Icerya 
proves  to  be  a  svnonym,  and  the  insect  should  be  known  as  Crypto- 
chcetum  icerytz  (Williston).  After  an  examination  of  the  material 
in  the  Department  collection  .made  bv  Dr.  Williston  during  April 
last,  he  was  tolerably  certain  that  the  specimens  of  this  parasite 
reared  from  Icerya  were  identical  with  specimens  reared  from  another 
large  scale  insect  in  Australia  named  MonophUzhus  crawfordi,  and 
his  statement  to  this  effect  is  published  in  the  May  number  of  Insect 
Life.  His  conclusions  have  oeen  criticised  by  Mr.  F.  A.  A.  Skuse,  of 
Australia,  and  recent  examinations  which  we  have  made  with  more 
extended  material  prove  that  Mr.  Skuse  is  correct  and  that  the  spe- 
cies infesting  Monophlcebus  is  a  diff,erent  species,  as  species  go,  from 
that  infesting  Icerya.  Both  species,  how.ever,  seem  to  breed  indis- 
criminately upon  both  Icerva  and  Monophlcebus,  so  that  Mr.  Koe- 
bele's  serxdings  of  infested  Monophlcebus  were  as  valuable  as  antic- 
ipated. 

The  Vedalia  confined  for  Food  to  Icerya. — The  feeding  habits  of  the 
Vedalia  seem  to  be  very  uniform,  and  up  to  the  present  time  it  has 
not  been  noticed  to  feed  upon  any  other  scale  insect  than  the  one 
for  whose  destruction  it  was  brought  over.  We  at  one  time  feared 
that  it  might  breed  upon  the  Cochineal  insect,  in  which  case  its  spread 
into  Mexico  might  have  proved  unwelcome;  but  we  learn  from  Mr, 
B.  Allan  Wight,  of  New  Zealand,  that  in  that  colony  the  Vedalia 
does  not  feed  upon  Coccus  cacti. 

A  new  primary  Hymenopterous  Parasite  i/n  Australia. — Just  as 
we  are  sending  in  this  report  we  have  received  from  Mr.  Crawford 
a  series  of  a  new  primary  parasite  which  he  reared  from  a  number  of 
Ic^ryas  received  irom  a  place  50  miles  south  of  Adelaide.  Mr.  Craw* 
ford  writes  us  that  the  proprietor  of  the  grove  had  never  seen  any- 
thing of  the  kind  and  sent  them  to  him  for  determination.  Upon 
examination  they  prove  to  belong  to  a  new  genus  somewhat  closely 
allied  to  DUophogaster  Howard,  the  only  species  of  which  is  a  very 
valuable  parasite  of  the  Black  Scale  in  Cahfomia.  This  new  genus 
we  have  called  Ophdosia^  naming  the  species  after  Mr.  Crawford,  in 
testimony  of  his  great  interest  in  the  matter  and  of  our  high  appre- 
ciation of  his  labors.    (See  Insect  Life,  Vol.  II,  Nos.  7  aiid  8,  p.  248.) 


THE  8IZ-8POTTBD  MITE  OF  TBB  ORANOB. 

{Tetranychus  ^-maculaius  Riley.) 

Order  Acabina;  family  Tbtranyohidjb. 

[Plate  IL] 

Since  1886  no  pest  has  caused  more  uneasiness  and  alarm  among 
the  orange-growers  of  Florida  than  the  one  now  gerierally  known  by 
the  above  name.  Onr  correspondents  have  also  referred  to  it,  how- 
ever, as  the  "Leaf -mite,"  the  "Spider,"  the  "California  Spider," the 
"Red-spotted  Mite,"  and  the  "Red  Spider."  This  pest  first  made 
its  appearance  in  numbers  in  1886,  being  especially  abundant  at  that 
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time  in  groves  at  Maitland  and  Orlando.  Its  appearance  immediately 
after  thesever^^freeze  of  1885-*86  led  to  the  very  general  belief,  whicn 
is  probably  well  founded,  that  the  trees,  weakened  by  the  cold  of 
that  winter,  were  unable  to  resist  or  sustain  the  attacks  of  the  mites, 
thus  enabling  the  laitter  to  multiply  prodigiously.  ^ 

We  are  at  present  unable  to  decide  whether  this  mite  is  an 
indigenous  species  or  a  comparatively  recent  introduction.  The 
former  supposition  seems,  from  the  facts  at  hand,  the  more  proba- 
ble. 

Whatever  its  origin,  its  appearance  in  injurious  numbers  practi- 
cally dates  from  the  spring  of  1886.  With  the  rainy  season,  Jirne 
and  July,  of  that  year,  the  mites  entirely  disappearea.  They  again 
appeared  during  the  dry  season,  March  to  June,  1887,  in  even  greater 
numbers  and  over  a  wider  territory,  extending  their  attacks  over 
almost  the  entire  orange  belt  of  the  State.  The  drought  of  that  year 
was  unusually  severe  and  the  mites  increased  enormously,  but  were 
again  destroyed  by  the  mi'dsummer  rains.  During  the  year  1888  its 
appearance  was  not  so  marked,  but  it  -v^as  very  generally  reported, 
and  in  many  places  was  as  injurious  as  in  either  of  the  two  preced- 
ingyears. 

The  long  and  severe  drought  of  the  present  year,  during  which  in 
many  places  seven  weeks  passed  without  rain,  again  afforded  the 
best  possible  conditions  for  the  abundant  increase  of  the  mite,  and 
there  is  no  doubt  but  that  it  was  more  wide-spread  and  destructive 
than  in  former  years. 

Since  the  appearance  of  the  Six-spotted  Mite  of  the  Orange  in  1886, 
the  Florida  press  has  made  frequent  reference  to  it,  both  ^itorially 
and  through  correspondence.  Several  of  the  articles,  and  especially 
those  of  a  former  agent  of  the  Division,  Mr.  H.  G.  Hubbard,  of 
Crescent  City,  Fla,,  were  of  a  practical  nature,  describing  the  work 
of  the  mite,  and  giving  measures  of  value  against  it.* 

During  the  past  four  years  the  Division  has  received,  especially 
during  the  months  of  April,  May,  and  June,  a  large  number  of  letters 
inquiring  about  this  pest,  all  of  which  have  been  answered  at  length, 
giving^  both  the  history  of  the  mite  and  the  best  means  against  it. 

On  its  re-appearance  in  the  spring  of  1889  the  Department  was  again 
urged  by  orange-growers,  and  particularly  by  Senator  Pasco,  to  send 
an  agent  to  Florida  to  study  its  habits  and  to  experiment  with 
remedies.  At  that  time,  however,  we  were  unable  to  carry  out  the 
suggestion,  and  it  was  determined  to  draw  up  a  preliminary  report, 
and  at  some  future  time,  if  found  desirable,  to  make  a  fuller  field 
study  of  the  subject.  Letters  were  therefore  sent  out  to  a  la^rge 
number  of  orange-growers  of  Florida,  in  which  the  full  history  and 
habits  of  the  mite  were  given  as  far  as  known,  and  also  the  various 
measures  against  it  thatliad  been  used  or  recommended.  Request 
was  made  that  these  remedies  or  others  be  tested,  and  also  that  we 
be  informed  of  any  new  facts  relating  to  the  habits  or  remedies  that 
might  come  under  notice. 

The  responses  have  been  very  satisfactory  and  have  been  used  in 
the  preparation  of  this  article.  Mr.  Ashmead,  an  agent  of  the  Divis- 
ion, was  in  Florida  in  July,  and  was  directed  to  make  investigations 
relating  principally  to  the  disappearance  of  the  mites  with  the  rainy 
season. 

*  See  articles  by  Mr.  Hubbard  in  the  Florida  Dispatch,  Mav  14, 1886.  and  July  25, 
1887,  and  by  Mrs.  L.  B.  Robinson,  in  The  Home  and  Farm^  Jvdj  15, 1886. 
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FOOD-PtAKTS. 

The  original  food-plant  of  this  mite  is  still  uncertain.  It  was  first 
noticed  on  the  Wild  or  Sour  Orange.  It  soon  attacked  the  Sweet 
Orange,  and  the  damage  was  much  greater  than  in  the  case  of  the 
wild  treea.    Later  the  lemon  and  citrus  trees  generally  were  infested. 

DBSCRIFTION  AND  UFE  HIBTORT. 

The  natural  position  of  this  mite  is  with  the  Spinning  Mites 
^TetranychidcB),  of  which  the  Red  Spider  {T.  ielarius)  of  hot-houses 
is  a  familiar  example.  These  mites  nave  the  habit  of  congregating 
on  tht  leaves  of  various  plants,  especially  on  the  lower  side  ^ong 
the  principal  v»3ins,  where  they  spin  their  delicate,  scarcely  percep- 
tible, webs.  Under  the  protection  of  these  webs  they  feed  on  the 
juices  of  the  leaf  extracted  through  abrasions  in  the  epidermis,  caus- 
mg  the  leaves  to  become  pale  and  si)Otted,*  and  finally  to  shrivel  and 
fall. 

The  species  under  consideration  when  full-grown  is  about  0.3  milli- 
meter long,  oval  in  shape,  beinff  widest  just  back  of  the  eyes.  The 
general  color  is  pale  greenish-yellow;  the  abdomen  is  marked  above 
with  six  or  less  small  dusky  spots,  which  are  arranged  in  two  sub- 
dorsal rows  of  three  spots  each.  These  markings  are  (juite  constcmt, 
especially  in  the  smaller  and  more  numerous  specimens,  though 
somewhat  variable  in  the  larger  mites. 

The  young  mite  differs  from  the  adult  in  size,  and  in  being  either 
without  markings  or  in  having  the  middle  pair  wanting;  also  in 
having  but  three  pairs  of  feet. 

The  eggs,  which  are  loosely  attached  to  the  web,  are  globular,  very 
minute,  but  large  in  proportion  to  the  size  of  the  adult  mite,  and  are 
either  colorless  or  very  pale  greenish-yellow. 

With  warm  and  dry  weather  the  period  from  the  egg  to  the  adult 
is  certainly  short,  probably  not  exceeding  ten  days. 

MEANS  OF  DISPERSION. 

This  mite  may  be  carried  from  tree  to  tree  or  from  grove  to  grove 
as  are  the  scale  pests  of  the  Orange  or  the  rust  mites,  the  various 
means  of  dispersion  of  which  are  discussed  at  length  in  Hubbard's 
**  Insects  Affecting  the  Oraugo.'*  They  are  doubtless  transported  on 
leaves,  fruit,  and  nursorv  stock;  and  more  commonly,  perhaps,  by 
attaching  themselves  to  birds  and  insects.  The  rate  of  progression 
of  the  mites  is  about  2  inches  to  the  minute 'or  10  feet  to  the  nour,  a 
speed  sufficient  to  enable  them,  unaided,  to  overrun  a  grove  in  a 
single  season, 

EFFECT  OF  ITS  ATTACK. 

The  first  indication  of  the  work  of  this  mite  is  the  yellowing  of 
the  leaves,  which  on  the  upper  surface  shows  as  a  line  of  streaks 
and  spots  f\mg  either  side  of  the  midrib  (Plate  II,  Fig.  2).  The 
under  surface  (Plate  II,  Fig.  1)  becomes  soiled  by  the  accumulated 
excrements  in  the  form  of  minute  black  spots  and  by  the  webs  and 
cast  skins  of  the  mites.  Later  the  leaves  curl  or  shrivel  and  finally 
fall,  leaving  the  tree  nearly  bare,  and  in  severe  cases  the  limbs  are 
killed  back  several  inches.  The  general  estimate  of  our  correspond- 
ents is  that  badly  infested  trees  lose  one-half  or  more  of  their  leaves, 
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and  from  one-third  to  two-thirds  of  the  half -grown  fruit.  The  fall- 
ing, especially  of  the  latter,  is  also  charged  to  the  drought.  A  single 
instance  of  the  shrinkage  in  the  yield  of  oranges  from  this  cause 
may  be  given.  Mr.  A.  S.  Kells,  manager  of  the  Crescent  Orange 
Grove  Company,  of  Citra,  Fla.,  whites  June  10,  1889: 

From  thiA  grove  we  shipped  34,000  boxes  of  oranges  during  the  past  seaflon, 
whereas  this  season  we  only  expect  about  9,000  or  10,000  boxes,  although  the  trees 
wera  never  so  laden  with  bloom  cui  in  the  spring  of  18iB9. 

tlMBS  OF  APPEARANCB;  EFFECTS  OF  CLIMATE  AND  SOIL. 

The  yearly  injuries  occasioned  by  the  mitos,  and  hence  the  mites 
themselves,  begin  to  be  noticed  in  the  latter  part  of  February  or 
first  of  March,  and  the  severity  and  duration  of  their  attacks  are 
dependent  on  the  dry  season,  which  prevails  to  a  greater  or  less  degree 
from  February  or  March  to  the  middle  of  May  or  the  first  of  June. 
The  rainy  season  of  four  to  six  weeks'  duration  in  June  and  July  so 
reduces  their  numbers  that  they  escape  the  further  notice  of  the 
orange-growers,  who  very  generally  report  that  they  entirely  disap- 
I)ear.  We  have  reports,  however,  from  one  or  two  intelligent  ob- 
servers of  the  occurrence  of  both  eggs  and  mites  on  the  trees  in  Au- 
gust and  September.  That  the  disappearance  of  the  mites  is  almost 
complete  is  still  further  shown  bjr  the  investigation  of  Mr.  Ashmead 
already  alluded  to.  After  examining  in  July  a  number  of  groves 
that  had  been  severely  infested  earlier  in  the  season,  he  was  able  to 
find  living  mites  in  but  one  instance,  and  then  on^y  in  limited  num- 
bers. We  have  little  direct  evidence,  therefore,  that  the  mites  breed 
on  the  orange  trees  from  Jnhr  to  February,  but  until  evidence  to  the 
contrary  is  produced  it  is  safe  to  assume  that  some  few  survive  the 
rains,  and  by  reason  of  their  limited  numbers  and  the  new  and  vig- 
orous growth  of  foliage  following  the  rains  they  do  no  appreciable 
damage  and  are  not  noticed. 

Rapid  increase  is  prevented  from  July  to  September  by  frequent 
showers,  and  from  October  to  February  by  rains  and  cold.  The 
latter  period  may  either  be  passed  by  the  adult  in  a  dormant  condi- 
tion under  bark  or  other  protection  near  at  hand,  or  by  the  eggs, 
as  is  the  case  with  certain  allied  species  the  habits  of  which  are 
known. 

It  has  been  abundantly  proved  that  vigorous  trees  are  compara- 
tively free  from  the  attacks  of  the  mites.  This  is  shown  in  that  seri- 
ous injury  is  only  done  in  the  time  of  drought;  that  young  growing 
trees  are  little  affected;  that  the  hardy  Wild  Orange  is  much  less  8ul> 
ject  to  attacks  than  the  sweet  varieties;  and  that  trees  grown  on  low 
moist  land,  or  where  irrigation  or  artificial  watering  is  practiced,  are 
likewise  exempt. 

Trees  grown  on  "high  hammock  land,"  which  is  rich  in  the  ele- 
ments of  plant  food,  are  not  injured  to  any  extent.  The  **pine  or 
sandy  land,"  on  which  ninety-nine  one-hundredths  of  the  oranges 
are  grown,  and  on  which  artificial  fertilizers  must  be  constantly  em- 
ployed, suffer  most  both  from  the  drought  and  the  mite. 

EFFECT  OF  CLEAN  AND  CAREFUL  CULTURE. 

Mr.  Charles  F.  Parker,  of  Gabriella,  Orange  County,  writos  that 
by  clean  culture  he  was  able  to  keep  his  grove  comparatively  free 
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from  the  mites  and  to  secure  large  yields  of  fruit.    In  this  connec- 
tion he  says,  in  letter  of  December  30,  1887: 

• 

I  did  what  I  thought  common  sense  suggested,  viz,  &t  once  set  about  cow-pen- 
ning* and  well  workmg  that  portion  of  the  grove.  *  ♦  *  The  result,  whether  of 
the  treatment  or  of  natural  causes,  was  tmit  this  year  (1887)  these  trees  have  all 
borne  heavily,  and  I  have  seen  scarcely  one  of  the  pests  in  any  part  of  the  groTo  of 
one  thousand  trees. 

Mr.  Andrew  Hamman,  of  Fort  Mason,  Lake  County,  in  letter  of 
June  13,  1889,  states  that  the  grove  of  which  he  has  charge,  Mr.  J. 
M.  Bryan's,  suffered  less  than  one-fourth  as  much  from  the  mite  and 
drougnt  as  others  in  the  neighborhood,  because,  as  he  writes,  it^was 
kept  thoroughly  cultivated  and  clean. 

REMEDIES. 

The  fact  that  the  midsummer  rains  effectually  destroy  the  mites 
has  led  to  a  very  general  neglect  of  measures  that  could  be  used 
with  good  results  earlier  in  the  season,  and  oranjje-growers  as  a 
rule  have  relied  on  the  possibility  of  timely  rains  instead  of  insti- 
tuting energetic  and  preventive  work  acainst  this  pest.  A  munber 
of  trials  witn  insecticides  have  been  maae,  however,  and  the  follow- 
ing accounts  have  been  received,  for  the  most  part  in  answer  to  our 
request  for  such  reports,  already  referred  to.  Others  have  appeared 
in  Florida  papers.  Botn  in  the  case  of  the  letters  and  the  published 
accounts,  we  nave  quoted  the  language  of  the  writers. 

The  principal  insecticides  employed  have  been  the  kerosene  emul- 
sions, to  which  powdered  sulphur  has  commonly  been  added,  whale- 
o'il  soap  and  sulphur,  and  the  Eureka  Insecticide,  a  preparation  of 
sulphur  and  lime  intended  especially  for  the  Orange  Rust-mite,  manu- 
factured by  E.  Bean,  Jacksonville,  Fla.  All  the  insecticides  named 
have  given  fairly  good  satisfaction.  The  use  of  whale-oil  soap  and 
sulphur  is  recorded  in  experiments  Nos.  1  and  2;  of  kerosene  emul- 
sion and  sulphur  in  Nos.  3  to  6;  of  the  Bean  Insecticide  in  No.  7. 
AppUcations  of  pure  water  have  been  followed  with  good  results,  as 
shown  in  experiments  8  and  9.  •  .  ^ 

It  is  worthy  of  note  that  sulphur,  the  well-known  sjoecific  agai^^ 
the  Orange  Rust-mite  is  also  a  valuable,  means  against  the  Six-spotted 
Mite  of  the  Orange,  so  that  the  same  application  that  prevents  ^^^ 
rusting  of  the  orange  by  the  former  mite  will  keep  the  latter  '^ 
check.  

EXPBBIMENTS  WITH  QfSBCHOmBS. 


No.  1,— Whale-oil  Soap  and  StUphur, — "  The  remedy  is  sulphur,  which  is  be^  ^^ 
plied  with  some  viscid  bquid  in  the  form  of  spray.  Whale-ou  soap  solution  ^^^JZ^ 
excellent  medium  in  which  to  apply  the  sulphur,  as  it  is  itself  a  powerful  in^^^^ 
cide,  and  moreover  causes  the  sulphur  contained  in  the  solution  to  adhere  to  ^^ 
leaves.  The  eggs  of  the  mite  are  not  killed  by  the  mixture,  but  the  sulphur  teso^^^^ 
ing  on  the  leaves  will  kill  the  mites  as  they  hatch.  The  whale-oil  soap  soli^f^ 
shoidd 


not  be  leas  than  one-quarter  of  a  pound  of  soap  to  1  gaUon  of  water.  ^^^ 
pound  of  sulphur  will  suffice  for  5  gallons  of  the  liquid." — (H.G.Hubbard,  in  1^76'^'*^ 
Dispatch,  JiOy  25,  1887.)  ^ 

No.  2. — "  The  most  effective  wash  I  have  known  to  be  tried  here  is  a  mixture    ^ 
whale-oil  soap,  7  pounds,  and  1  quart  of  sulphur  by  measure  to  1  barrel  of  40gali^^ 
of  water. 

**  This  applied  in  a  fine  spray  destroys  all  the  living  mites  and  leaves  a  deposit  .^^ 
sulphur  on  the  leaves,  which  destroys  the  young  mites  as  they  hat<^.**— {A.  S.  "Kol^^ 
Citra,  Marion  Ck)unty,  Fla.,  June  11,  1889.)  ^^ 

No.  8. — Kerosene  Emulsion  and  StUphur, — "Kerosene  emulsion,  with  2  or  8  oan<^^z 
of  dry  sulphur  added  to  each  gallon  of  the  wash,  may  be  used  as  a  remedy.  A  8tiY)C^ 
solution  of  whale-oil  soap  with  sulphur  will  also  be  effective.    Sulphurated  lim^' 

*  Fencing  groves  and  feeding  cattle  in  them. 
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Diade  by  boiling  together  one  part  of  sulphur,  two  parts  of  Hme,  and  ten  parts 
water,  will  undoubtedly  kill  the  mites,  but  will  not  be  likely  to  destroy  the  eggs. 
AVliatever  remedy  is  used,  two  or  three  applications  will  be  needed,  owing  to  the 
impossibility  of  exterminating  the  eggs.  Tne  applications  should  be  made  at  inter- 
vals not  exceeding  one  week  ;  five  days  will  be  safer  if  the  weather  is  warm.'*— (H. 
G.  Hubbard,  FlofHda  Disjxitch,  May  17,  1886.) 

No.  4. — "  Used  Hubbard's  kerosene  emulsion  with  addition  of  3  ounces  of  sulphur 
to  each  gallon  of  the  mixture,  applying  with  a  small  hand-pump.  Pump  was  so 
small  that  I  coidd  not  do  much,  but  I  am  satisfied  that  the  mixture  killed  the  mites 
whenever  it  came  in  contact  with  them.  Had  no  glass  with  which  to  observe  the 
effect  on  the  eggs,  and  in  a  few  days  the  mites  were  back  again,  whether  from  eggs 
or  from  other  trees  I  could  not  be  sure,  and  I  am  satisfied  that  had  they  all  been 
killed  on  anv  tree  they  would  soon  have  returned  from  other  trees." — (Charles G.Wil- 
son, Rose  Hill,  Fla.,  June  10,  1889.) 

No.  5. — '*  I  used  (1886)  the  kerosene  and  whale-oil  soap  emulsion,  with  the  result 
that  it  diminished  tlieir  numbers,  althoiigh  it  did  not  exterminate  the  pest."— (Charles 
F.  Parker,  Gabriella,  Orange  County,  Fla.,  June  10,  1889.) 

No.  6. — "  While  upon  this  subject  it  may  interest  you  to  know  that  I  followed  your 
instructions,  spraying  the  trees  with  kerosene  and  whale-oil  emulsion,  always  near 
sundown,  and  doing  this  thoroughly.  Only  partial  success." — (Charles  F.  Parker, 
December  30,  1887.) 

No.  7. — Bean's  Eureka  Insecticide. — "  Last  year  we  sprayed  our  trees  for  the  rust- 
mite  with  Mr.  Bean's  preparation  of  lime  and  sulphur.  We  have  been  over  the  grove 
once  this  year  and  now  again,  and  can  see  that  we  are  helping  the  trees ;  but  it  is 
very  hard  to  kill  all  the  insects.  We  expect  to  continue  going  over  the  trees,  and 
thus  ke^p  the  fruit  bright,  as  well  as  get  rid  of  the  spider.  By  means  of  a  horse- 
cart,  the  driver  pumping  to  supply  the  nozzles,  two  rows  of  trees  are  sprayed  at  a 
time.  By  having  another  man  to  pump  the  water,  mix  it,  etc.,  we  get  out  say  10,- 
000  to  12,000  gallons  per  day,  spraying  four  or  five  hundred  large  bearing  trees.  It 
is  a  tedious,  expensive  job,  but  a  profitable  one,  nevertheless.  "—(F.  G.  Sampson, 
Boardman,  Fla.,  May  28,  1889.) 

No.  8. — Water  as  an  Insecticide, — **I  find  that  spraying  a  tree  with  water  will  rid 
it  of  these  i^ests  by  causing  them  to  fall  to  the  ground,  where'  they  are  effectually 
destroyed  by  the  dripjiing  from  the  trees." — (A.  S.  Kells,  Citi*a,  Fla.,  June  11,  1889.) 

No.  9. — **  By  request  of  L.  B.  Wombwell,  esq.,  I  inform  you  that  the  orange  leaf- 
mite  (red  spider)  made  frequent  incursions  into  my  grove  at  Montverde  during  the' 
niontlis  of  April  and  May  last,  but  invariably  disappeared  upon  the  application  of 
copious  showers  of  lake  water  from  a  2i-inch  hose  under  a  pressure  of  165  pounds. 
The  water  was  thrown  in  a  stream  100  feet  into  the  air  and  fell  as  a  heavy  rain. 
.Ordinarily  the  whole  surface  of  the  land  was  watered  once  in  five  or  seven  days, 
the  frequency  dei>endin^  upon  the  evaporation  caused  by  the  wind.  Twice  only 
was  water  applied  to  drive  out  the  insect,  when  not  necessary  to  the  land.  *  *  ♦ 
As  this  irrigation  to  wet  trefss  and  land  costs,  exclusive  of  plant,  only  25  cents  per 
acre  per  application,  it  seems  to  me  a  cheaper  method  than  by  the  use  of  insecticides. 
In  my  grove  an  occasional  affected  leaf  could  be  found.  Inneigh  boring  gi'oves,  not 
irrigated,  more  leaves  were  on  the  ground  than  on  the  trees  when  I  last  saw  them, 
about  Jime  1." — (James  Franklin,  Montverde,  Fla.,  July  11,  1889.) 

THE  HORN  FL7. 

(Hcema tob  ia  serrata  Robineau-Des void  y. ) 

Order  Diptera;  family  MusciDiE. 
[Plates  rv  and  V.] 

» 

We  have  already  published  (Insect  Life,  Vol.  II,  No.  4,  October, 
1S89,  pp.  02-103)  a  somewhat  complete  account  of  the  life  history  of 
this  insect,  together  with  recommendations  as  to  remedies,  frota 
which  we  may  condense  the  more  important  information,  mention- 
ing also  one  or  two  additional  points. 

FIRST  APPEARANCE,   SPREAD,   AND    INVESTIGATION. 

We  first  learned  of  this  pest  in  September,  1887,  through  Mr.  I.  W. 
Nicholson,  of  Camden,  N.  J.     In  the  spring  of  1888  the  same  gentle- 
AG  89 23 
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man  as^ain  w^ote  to  iip  about  it,  and  we  heard  of  it  also  in  Maryland. 
In  ]HHi)  it  was  found  in  many  localities  in  Maryland  and  through 
Virginia  south  to  Bedford  County.  Tlio  latter  part  of  August  it  was 
found  for  the  first  time  in  the  vicinity  of  Washington.  It  was  care- 
fully studied  through  the  summei%  mainly  by  our  first  assistant,  Mr. 
Howard,  and  by  Mr.  M?rt*latt.  It  is  probably  an  importation.  The  in- 
sect first  appeared  in  the  neighborhood  of  Philadelpliia  and  gradually 
spread  soutb  ward.  It  is  unquestional)ly  identical  with  the  European 
species  Hc^mafohia  serrafa  previously  found  in  southern  France. 
The  exafct  time  and  place  of  its  importation  has  not  been  traced,  but 
the  probabilities  are  that  it  came  over  with  European  cattle  a'bout 
1886,  imported  through  the  quarantine  station  of  this  Department  at 
Garfield,  N.  J. 

POPULAR  NAMES  AND  ERRORS. 

The  name  ^*Horn  Fly''  has  been  quite  generally  adopted,  and  has 
reference  to  the  habit  which  the  files  have,  particularly  early  in  the 
season,  of  settling  in  large  numbers  around  the  base  of  the.  horns. 
It  has  also  been  called  the  ** Texas  Fly,-'  the  ^'Buffalo  Fly,"  and  the 
**BufBalo  Gnat."  These  names  indicate  erroneous  popular  impres- 
sions that  the  insect  came  from  the  West. 

It  is  an  error  to  suppose  that  the  fly  damn^^es  the  bom,  yet  this 
has  been  often  stated  in  tho  newspr^T)ers  during  the  past  season. 
Some  persons  believe  that  the  fiy  eats  into  the  horn,  causes  it  to  rot, 
and  lays  eggs  in  it  which  hatch  into  maggots  and  thus  penetrate  the 
brain.     There  is  absolutely  no  foundation  for  this  opinion. 

LIFE    HISTORY. 

The  eggs  are  deposited  during  daylight,  chiefly  between  0  a.  m. 
and  4  p.  m.,  and  more  i)articularly  during  the  warmer  morning 
hours.  They  are  laid  singly  and  usually  upon  their  sides  upon  the 
'surface  of  wet  dung  the  moment  the  latter  is  dropped.  So  far  as 
known  they  are  laid  upon  no  other  substance,  and  never  upon  old 
dung.  The  larvae  upon  hatching  descend  into  the  dung,  remaining, 
however,  rather  near  the  surface.  When  full-grown  tiiey  are  about 
two-fifths  of  an  inch  in  length  and  of  normal  color  and  form.  The 
puparium  is  formed  in  the  ground  beneath  the  dung.  The  time 
elapsing  from  the  egg  to  the  adult  is  from  ten  to  seventeen  days,  av- 
eraging, say,  two  weeks,  and.  there  are  probably  seven  or  ei^nt  gen- 
erations annually.  The  winter  habits  nave  not  been  definitely  de- 
termined, but  at  this  writing  (the  winter  having  been  exceptionally 
mild)  the  species  is  found  in  the  larva  and  pupa  states.  Hibernation 
doubtless  lakrs  place  normally,  either  as  an  adult  around  stables  or 
as  a  pi:])arium  below  the  surface  of  the  ground.  The  flies  make  their 
a|  pearance  in  May,  becoming  most  abundant  in  July,  and  gradually 
dwindling  in  this  latitude  until  November  or  until  sharp  frosty 
nights  become  frequent.  The  characteristic  habit  of  clustering 
about  tbp  l>,Mso  of  tlip  horn  is  developed  only  when  the  flies  are  quite 
abL.:.daiit.  Wlien  tlicv  average  only  one  hundred  or  so  to  an  animal 
comparatively  few  will  be  found  on  the  horn.  Moreover  the  horn- 
clustering  habit  seems  to  be  more  predominant  early  in  the  season 
than  later.  The  horns  are  not  the  only  resting  places,  as  vast  num- 
bers cluster  also  upon  the  liack,  between  the  head  and  fore  shoulders, 
where  they  can  be  reached  by  neither  head  nor  tail. 

In  the  feeding  position  the  wings  are  slightly  elevated,  and  are 
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Held  out  from  the  body  at  an  angle  of  60°  from  the  abdomen;  the 
legs  are  held  out  Avidely>  and  the  beak,  inserted  beneath  the  skin  of 
the  animal,  is  held  in  nearly  a  perpendicular  position.  The  fly,  be- 
fore inserting  its  beak,  works  its  way  through  the  hair  close  to  the 
skin,  but  it  is  able,  at  a  fling  of  the  tail  or  an  impatient  turn  of  the 
head,  to  rise  instantaneously  in  flight,  settling  back  as  quickly.  The 
fly  itself  may  be  readily  recognized  from  the  figures.  It  is  about 
one-half  the  size  of  the  house-fly,  which  it  resembles  in  general 
appearance. 

AMOUNT  OF  DAMAGE. 

We  have  seen  a  newspaper  statement  from  President  Alvord,  of 
the  Maryland  Agricultural  College,  to  the  eflfect  that  no  damage 
results,  according  to  his  observations,  from  the  visitations  of  the 
insect,  and  that  the  cattle  seem  indifferent  to  it  even  when  very 
numerous.  He  does  not  believe  that  they  have  caused  any  real 
damage  or  even  much  annoyance.  The  only  way  in  which  we  can 
explain  this  extraordinary  statement  is  by  supposmg  that  President 
Alvord  has  not  SQen  the  flies  in  their  customary  abimdanco.  Any 
stock-raiser  in  Fauquier  County, Va.,  or  in  some  localities  in  New  Jer- 
sey, would  laugh  at  such  a  statement.  It  is  true  that  the  accounts 
of  tha  damage  done  have  been  greatly  exaggerated,  and  we  have 
been  unable  to  substantiate  a  single  reportea  case  of  death  result- 
ing from  the  bites  of  the  flies.^  There  can  be  no  question,  however, 
but  that,  when  as  numerous  as  they  were  last  summer,  they  affect 
stock  injuriously,  reducing  flesh,  wnile  in  the  case  of  milch  cows 
the  yield  of  milk  is  iinanimously  stated  to  be  reduced  from  one-fourth 
to  one-half.  This  is  a  point  on  which  dairymen  can  not  possibly 
be  mistaken.  Col.  Robert  Beverly,  of  Fauquier  County,  was  so  cer- 
tain in  July  that  his  range  steers  were  being  badly  reduced  in  con- 
dition that  he  shipped  them  off  by  the  car-load.  There  is,  moreover, 
quite  a  common  oelief  that  the  bites  will  eventually  produce  sores, 
and  we  have  seen  quite  a  number  of  cattle  afllicted  with  large,  open 
wounds,  which  were  attributed  to  these  flies.  It  seems  to  us,  how- 
ever, that  the  flies  are  only  indirectly  ^the  cause  of  such  spots.  The 
irritation  caused  by  the  bites  causes  the  animals  to  rub  themselves 
violently  and  severely  against  trees  and  fences,  and  to  constantly 
lick  such  points  as  the  neighborhood  of  the  bag  and  the  inside  of  the 
hind  thighs,  which  they  can  not  well  reach  in  any  other  way.  The 
sores  are  probably  brought  about  in  this  way. 

PREVENTIVE  APPLICATIONS. 

Almost  any  greasy  substance  will  keep  the  flies  away  for  several 
days.  A  number  of  experiments  were  tried  in  the  field,  with  the 
result  that  train  oil,  with  a  little  sulphur  or  carbolic  acid  added,  will 
keep  the  flies  away  for  from  five  to  six  days,  while  with  a  small  pro- 
portion of  carbolic  acid  it  will  have  a  healing  effect  upon  sores  which 
may  have  been  formed.  Train  oil  should  not  cost  more  than  from 
50  to  75  cents  per  gallon,  and  a  gallon  will  anoint  a  number  of  ani- 
mals. •  Common  axle  grease,  costing  10  cents  a  box,  will  answer 
nearly  as  well,  and  this  substance  has  been  extensively  and  success- 
fully used  by  Mr.  William  Johnson,  a  large  stock  dealer  at  Warren- 
ton,  Va.  Tallow  has  also  been  used  to  good  advantage.  "  The  prac- 
tice of  smearing  the  horns  with  pine  or  coal  tar  simply  repels  them 
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from  these  parts.     Train  oil  or  fish  oil  seems  to  ho  more  lasting  iii 
its  effects  than  any  of  the  other  substances*used. 

APPLICATIONS  TO  DESTROY  THE  FLY. 

A  great  deal  has  been  said  during  the  summer  concerning  the 
merits  of  a  proprietary  substance  consisting  mainly  of  tobacco  dust 
and  creosote,  known  as  **X  O  dust,"  and  manufactured  by  a  Balti- 
more firm,  as  an  application  to  cattle,  and  it  has  received  ai^  indorse- 
ment from  Prof.  J.  B.  Smith,,  entomologist  to  the  New  Jersey  Ex- 
periment Station.  We  are  convinced  that  this  substance  has  con- 
siderable merit  as  an  insecticide,  and  know  from  experience  that  it 
will  kill  many  of  the  flies  wjien  it  touches  them,  although  they 
die  slowly  and  a  few  may  recover.  The  substance  costs  25  cents  a 
pouiid,  and  is  not  lasting  m  its  effects.  Where  it  is  dusted  through 
the  hair  the  flies  on  alighting  will  not  remain  long  enough  to  bite, 
but  two  days  later,  according  to  Mr.  Howard's  observations,  they 
are  again  present  in  as  gr^at  numbers  as  before.  A  spray  of  kero- 
sene emulsion  directed  upon  a  cow  would  kill  the  flies  quite  as  surely, 
and  would  be  cheaper,  but  we  do  not  advise  an  attempt  to  reduce  the 
nutnbers  of  the  pest  by  actually  killing  the  flies. 

HOW  TO  DESTROY  THE  EARLY  STAGES. 

Throwing  a  spadeful  of  lime  upon  a  cow-dung  will  destroy  the 
larv8B  which  are  living  in  it,  and  as  in  almost  every  pasture  there 
are  some  one  or  two  spots  where  the  cattle  preferably  congregate 
during  the  heat  of  the  day,  the  dung  which  contains  most  of  the 
larvae  will  be  all  the  more  easily  treated.  If  the  evil  should  increase, 
therrfore,  it  will  well  pay  a  stock-raiser  to  start  a  load  of  lime  through 
his  field  occasionally,  particularly  in  May  or  June,  as  every  larva 
killed  then  represents  the  death  of  very  many  flies  during  August. 
This  course  will  be  found  in  many  cases  practical  and  of  great  avail, 
and  will  often  be  an  advantage  to  the  pasture  besides. 

Plaster  is  urged  by  Professor  Smith  as  better  than  lime  for  this 

{>urpose,  for  the  reason  that  it  will  not  destroy  the  free  ammonia  in 
he  dung  and  thus  render  it  less  valuable  for  manure.  This  point  is 
worthy  of  consideration,  and  would  be  more  so  if  Professor  Smith's 
theory  that  the  flies  laid  their  eggs  at  night  and  around  the  stable-s 
and  manure  pits  were  correct.  He  also  suggests  that  the  mere  spread- 
ing out  of  the  fresh  dung  with  a  shovel  will  destroy  the  larvae  which  it 
contains,  for  the  reason  that  it  will  dry  up  more  quickly. 


THS  GRAIN  APHIS. 

(Siphonophora  aven<z  Fabr.) 
Order  Homoptera;  family  Aphedid^. 

[Plates  I  and  VI.] 

Since  1861  there  has  been  no  such  appearance  of  this  insec^  as  oc- 
curred last  season.  For  many  years  it  has  been  present  every  sprint 
in  the  wheat-fields,  but,  although  occasionally  very  numerous  and 
often  reported  to  the  Department,  has  never  done  serious  damage, 
disappearing  at  the  critical  time  through  some  change  in  the  weather, 
or  through  the  sudden  increase  of  its  natural  enemies.  During  the 
past  season,  however,  instead  of  disappearing  it  kept  on  increasing. 
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until  in  many  localities  its  numbers  became  extraordinary,  its  nat- 
lu'al  enemiesnot  gaining  the  upper  hand  until  nearly  harvest  time. 

PAST  DAMAGE. 

The  year  1861  is  the  only  one  in  which  wide-spread,  serious  injury 
has  previously  been  recorded.  In  that  year,  in  the  New  England 
States,  New  York,  northeastern  Pennsylvania,  and  some  portions  of 
Canada  almost  every  grain-field  was  thronged  with  the  lice.  Dr. 
Asa  Fitch  carefully  studied  it  that  year,  noticing  it  for  the  first  time 
early  in  May  on  winter  grain,  winged  individuals  beginning  to  appear 
toward  the  close  of  the  month.  He  noticed  at  that  season  that  each 
female  gave  birth  to  four  young  daily,  making  the  ofl:spring  of  one 
female  in  twenty  days  upwards  of  2,000,000.  As  soon  as  the  heads 
of  grain  put  forth  in  June  the  lice  were  observed  to  forsake  the 
other  parts  of  the  plant  and  cluster  on  the  heads,  changing  from  a 
grass-green  color  to  orange.  He  evidently  did  not  trace  the  insect 
through  the  season  but  makes  simply  the  general  statement  that,  on  the 
approach  of  fall,  males  are  produced  and  winter  eggs  are.laid,  prob- 
ably on  fall-sowed  wheat  and  rye,  and  that  the  eggs  hatch  in  spring. 
He  showed  that  in  some  instances  in  1861  the  yield  of  spring  wheat 
was  reduced  one-half,  and  gave  an  account  of  such  of  the  species  of 
natural  enemies  as  came  under  his  observation. 

^n  glancing  through  the  bulletins  of  the  Statistical  Division  of  the 
Department  we  notice  that  the  lice  were  reported  in  numbers  during 
the  following  years:  1868,  Rutherford  County,  Tenn.;  1869,  Green 
County,  Tenn.;  1874,  Caroline  County,  Md.;  1876,  Lincoln  County, 
N.  C,  and  Fannin  County,  Ga.;  1880,  Aiken  County,  N.  C;  ana 
Halifax  County,  Va. ;  1882,  "  The  Grain  Aphis  has  been  numerous  in 
some  of  the  Southern  and  Middle  States;  1887,  *'  Siphonophora  a/v- 
encB  did  early  and  quite  general  damage  to  oats  throughout  this  re- 
gion" (Illinois,  Iowa,  Wisconsin). 

Dr.  Cyrus  Thomas,  in  his  report  as  State  entomologist  of  Illinois 
for  1879,  mentioned  the  occurrence  of  the  Grain  Aphis  in  great  num- 
bers in  his  State  in  1866  and  1876,  and  adds  to  the  facts  given  by 
Fitch  the  finding  of  winged  and  wingless  specimens  upon  wheat 
during  the  winter  of  1875,  the  wingless  below  ground  and  the 
winged  above.  He  also  states  that  the  species  works  upon  Barley, 
Oats,  and  various  grasses, 

GEOGRAPHICAL  DISTRIBUTION. 

The  species  is  found  all  over  Europe,  and  in  this  country  occurs 
from  Canada  to  North  Carolina  and  perhaps  farther  south.  It  is 
found  all  through  the  western  grain-growing  States  and  is  reported 
as  doing  some  damage  in  California,  altnough  specimens  from  the  west 
coast  have  not  been  authentically  determined.  They  have  a  grain- 
louse  there,  however,  working  in  the  same  way  as  in  Eastern  wheat- 
fields,  and  it  is  probably  the  same  species. 

LIFE  HISTORY. 

The  life  history  of  the  species  has  bv  no  means  been  made  out 
with  the  accuracy  with  which  we  should  like  to  be  able  to  present 
it,  although  for  a  number  of  years  past  we  have  been  seeking  the 
missing  links  in  its  full  life  cycle.    The  points  not  yet  definitely 
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determined  are  :  (1)  the  exact  number  of  generations  (dou'btless 
somewhat  variable);  (2)  the  intervals  between  the  winded  genera* 
tions  ;  ('])  the  winter  habitat,  and  oarticularlv  the  hcus  ot  the  winter 
egg.  VV^e  liave  found  wingless  partlunogenetic  females  on  wheat  lato 
in  April.  Win^^ed  parfchenogenotic  females  begin  to  appear  late  in 
May  and  there  is  a  succession  of  agamic  generations  on  wheat  and 
on  oats  until  harvest  time.  The  rapid  increeise  of  the  insect's 
natural  enemies  at  this  time,  however,  practically  exterminates  it 
about  this  time  and  renders  it  extremely  difficult  to  continue  obser- 
vations whether  in  the  field  or  the  vivaria.  We  particularly  urged 
and  instructed  our  Indiana  agent,  Mr.  Webst-er,  who  w^  well 
situated  to  carry  on  the  needed  studies,  to  follow  the  development 
during  this  period  the  x^ast  season,  but  he  signally  failed.     Adults 

§  laced  on  various  kinds  of  grasses  in  breeding  cages-  invariably 
ied.  During  our  absence  in  Europe  the  past  summer  Mr.  Howard 
had  plots  of  spring  wheat  and  timothy  planted  on  the  Department 
grounds,  and  these  were  several  times  stocked  with  lice  received 
from  Indiana,  with  the  result  that  all  soon  died.  He  also  made 
several  attempts  in  August  to  import  living  individuals  from  Canada 
with  the  help  of  Mr.  James  Fletcher,  but  all  specimens  died  on  the 
journey. 

In  1884,  however,  we  sent  Mr.  Pergando  on  a  trip  in  the  neighbor- 
hood of' Washington  to  study  the  species,  and  while  he  also  faued  in 
colonizing  it  in  breeding  cages  he  found  larvae  and  puoee  aboat  the 
end  of  June  on  ijreen  Rye  and  Oats,  Red-top  {Agrostis  wlgarish  Ohess 
[Bromus  secalinus)  and  Orchard  Grass  {Dactylis  glinneraia)^  the 
wheat  at  this  time  being  nearly  all  harvested.  In  the  same  way  Mr. 
Webster  found  large  numbers  of  individuals  late  in  June  on  Blue 
Grass  {Poa  prate n sis),  long  distances  from  wheat-fields,  but  every 
one  was  parasitized.  These  observations  prove,  however  unsuccess- 
ful breeding-cage  experiments  may  have  been,  that  the  species  bridges 
over  the  gap  between  wheat  harvest  and  the  appearance  of  fall  wheat 
by  migrating  to  the  midsummer  grasses. 

When  fall-sown  wheat  makes  its  appearance  along  in  September, 
lice  are  again  found  upon  it  although  in  very  small  numbers.  Full- 
grown  wingless  females  have  been  found  by  Mr.  Webster  upon  fall 
wheat  as  early  as  September  1,  and  fi:om  this  date  on  until  December 
30  he  has  found  them  on  wheat  continuously.  He  has  also  observed 
the  sexual  individuals  pairing  November  II  and  December  3,  but 
has  failed  to  get  the  winter-egg.  • 

From  the  foregoing  summary  of  what  has  been  observed,  and  from 
analogy  in  the  known  life  habits  of  allied  s^^ecies,  we  may  conclude 
that  the  winter-egg  is  laid  upon  winter  wheat,  and  that,  although  in- 
dividuals may  live  until  late  in  the  winter,  it  is  in  this  winter-egg 
state  on  wheat  that  the  sj)ecies  normally  hitematee  and  from  which 
the  stem-mot lier  hatches  in  spring  to  give  rise  to  the  prolific  wingless 
generations  of  late  spring  and  early  summer, 

NATURAL  ENEMIES. 

Alilioug]i  tlio  ii.'itural  enemies  of  this  species  play  an  all-importiint 
part  ill  its  erononiy  vre  can  not  here  devote  any  space  to  their  specific 
cori3i<h^ration  br-y<  »!id  emi7noratii\^;  and  illustraimg  themoi^  impor- 
tant of  them.  It  is  largely  due  to  tliv.se enemies  that  the  lice  are  not 
abundant  every  year  and  it  is  entirely  duo  to  their  goo<l  offices  that 
the  lice  so  suddenly  di::-:.p;HMir,  as  they  did  the  pix\seTit  year,  in  late 


REPORT   OF   TliE   ENTOMOLOGIST.  S{)1 

June  and  early  July.  The  climatic  conditions  were  exceptionally 
favorable  to  the  increase  of  the  lice,  and  the  natural  enemies  were 
not  able  to  multiply  with  sufficient  rapidity  to  overcome  them  until 
much  later  in  the  season  thsen  usual.  The  season's  observations  have 
ijaore  than  doubled  the  number  of  these  insect  enemies  which  had 
previously  been  observed. 

LIST  OF  INSECT  ENEMIES  OBSERVED  IN  1880. 

BEETLES.  « 

Podnbrus  tome^itosna  Say  (family  LampyridcB), 
Coodtiella  9-no^a'.x  Herbst,  (family  Coocinellidce), 
Hippodamia  parenthesU  Say  (faniily  CoccineVJdcc). 
Htppodamia  convergens  Gu6rin  (family  CoccineUidcBy 
Htppodamia  l^-punctata  Linnaeus  (family  CoccineUtdce} 
Hippodaniia  gladalis  Fabricius  (family  CoccineUidct), 
Coccinella  aanguin&a  Linnteua  (family  Coccmellidce). 
Anatis  1^-punetata  OlivieF  (family  Coccinellidce), 
Megilla  maculata  DeGeer  (family  Cocci nclUdce). 

The  Cocciaellida  or  Lady-birds  are  given  in  about  the  order  of  their  relative  iln- 
portance. 

TWO-WINOED  FLIBB. 

m 

AUograpia  ohliqua  Sav  (fj^mily  Syrphidce). 
Syrphus  americanus  Wiedemann  (family  Syrphidce). 
Sphcerophoria  eylindrica  Say  (family  S^/rjmidce). 

From  this  last  species  were  reared  two  parasites  which  reduce  its  usefuhiesa. 
They  are  Bassus  9ycophanta  Walsh  and  Hcmitelea  syrphicola  Riley  IVIS. 

TRUE  INTERNAL  PARASITES.  ' 

Ap1iidiu9  avenaphis  Fitch  (family  Braconidce). 

Aphidius  aranariaphif  Cook  (family  BraconidcE)^  Plate  I,  Fig.  7. 

Diivretiis  ornnneiventris  Ashmead  (family  Braconidcje),  Plate  VI,  Fig.  1. 

Iaocratu9  vulgaris  Walker  (family  Chalcididce),  Plate  VX,  Fig.  2. 

JSncyrtus  tcehiteri  Howard  (family  Chaleididos),  Plate  VI,  Pig.  4, 

Pacnyneuron  micans  Howard  (family  Cfialcididce),  Plate  VI,  Fig.  5. 

TetrcutichiLS  ingratus  Howard  (family  Chalcididce). 

Megaspilus  niger  Howai'd  (family  Proctotinipidce),  Plate  VI,  Fig.  6. 

Allotria  tritioi  Fitch  (family  Cynipidce),  Plate  *VI,  Fig.  8. 

Of  these  internal  parasites  the  second  mentioned  was  the  most 
abundant  and  important.  We  have  shown  at  Plate  I,  Fig.  5,  the 
appearance  of  the  swollen  louse  after  the  parasite  haB  escaped,  and 
at  Fig.  6  the  appearance  of  the  nearly  developed  parasite  taken  from 
the  body  of  the  Aphid. 

Certain  persons  seeing  English  sparrows  in  the  wheat  fields  have 
thought  that  the  birds  were  feeding  upon  the  lice,  but  Mr.  C.  M. 
Weed,  who  had  a  number  shot  while  on  wheat  and  examined  their 
stomachs,  states  that  the  examination  showed  that  it  was  the  grain 
which  they  were  after,  and  that  they  ate  no  lice  except  a  few  which 
were  accidentally  taken  with  the  grain. 

OTHER  PLANT-LICE   FOUND  IN  WHEAT    FIELDS. 

Observations  are  complicated  by  the  fact  that  several  other  species 
of  plant-lice  are  found  in  greater  or  less  numbers  upon  wheat,  The 
common  Apple  Plant-louse  {Aphis  mali  L.)  is  often  found  on  wheat 
after  the  appearance  of  the  winged  generation  upon  apple,  and,  in- 
deed, it  is  a  question  whether  this  species,  in  view  of  what  wo  know 
of  its  summer  migrations,  should  really  be  known  as  the  Apple  !Plaut- 
louse  any  more  than  the  Hop  t  hint-louse  should  be  called  the  Plum 
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Plant-louse.  Another  species  of  the  true  genus  !Aphis,  probably  un- 
described,  is  also  often  round  on  wheat,  and  an  undescribed  species 
of  each  of  the  Aphid  genera  Toxares,  Megoura,  CaUijyterus,  and 
Bhopalosiphum  are  also  found  in  the  wheat  fields,  while  according 
to  the  observations  of  the  past  summer  the  European  Siphonophora 
granarid  Kirby,  following  Buckton's  figures  and  descriptions,  also 
occurs  in  our  wheat  fields  and  should  not  be  considered  synonymous 
with  avencB  Fabr. 

,  PROPER  NAME  OF  THE  SPECIES. 

It  is  tolerably  certain  that  the  species  which  we  have  been  dealing 
with  is  the  Fabrician  Siphonophora  avcnc^,  and  that  the  species  de- 
scribed by  Kaltenbach  as  S.  cerealis  is  a  synonym,  while  the  species 
described  by  Kaltenbach  as  8.  avenw  is  a  different  thing,  the  descrip- 
tion corresponding  exactly  with  our  Aphis  viali.  As  stated  in  the 
preceding  paragraph,  Kirby's  S,  ^ra?ia7'ia  is  a  different  thing,  although 
this  name  was  used  by  some  writers  in  this  country  the  past  summer. 
Buckton,  considering  Kirby's  granaria  and  Fabricius'  avence  iden- 
tical, adopted  the  former  name  for  the  reason,  as  he  says,  that  "  Fab- 
ricius gave  no  description  of  his  Aphis  aveimf^  but  a  glance  at  the 
Ent^mologia  Systematica,  1794  ed.,  shows  a  seven-line  description, 
certainly  enough  to  carry  the  name.  Buckton  probably  reterrea 
only  to  one  of  Fabricius'  earlier  works. 

CAUSES  OF  THE  PAST  SEASON'S   OUTBREAK. 

One  of  the  commonest  axioms  connected  with  this  insect  is  the  as- 
sociation of  its  exceptional  increase  with  very  dry  years,  and  in 
searching  for  the  reasons  whjr  this  insect  multiplied  so  abundantly 
and  remained  so  much  longer  in  the  field  than  usual  during  the  past 
summer  the  natural  inference  is  that  the  season  must  have  been  a 
dry  one  in  the  infested  localities.  To  test  the  theory  we  have  drawn 
up  a  table  from  data  kindly  furnished  us  by  the  Chief  Signal  Officer, 
GFeneral  A.  W.  Greely,  which  indicates  in  the  six  States  of  Kentucky, 
Ohio,  Indiana,  Illinois,  Wisconsin,  and  Michigan  the  average  pre- 
cipitation (average  for  all  stations  reporting)  for  the  months  from 
January  to  June  m  the  years  1887,  1888  and  1889: 

KENTUCKY.  ♦ 


January . 
February 
March . . . 
April  .... 

May 

June 

January. 
February 
March . . . 
April  .... 

May 

June 


Highest. 

Lowest. 

Average 

1887. 

1888. 

1889. 

1887. 

1888. 

1689. 

1887. 

1833. 

4.73 

C.19 

5.80 

1.03 

2.35 

2.82 

3.32i 

4.52 

10.11 

3.70 

2.  :a 

4.fr) 

1.70 

0.83 

7.t:Si 

3.C« 

c.ao 

5.82 

4.30 

1.88 

2.05 

0.21 

3.61 

4.9ft| 

9.00 

4.48 

3.76 

1.50 

2.45 

0.51 

5.22f 

8.S7f 

4.45 

8.93 

7.01 

1.57 

2.42 

2.46 

8. 12i 

8.12} 

3.00 

6.00 

8.04 

1.33 

1.95 

1.88 

1.86i 

8.32| 

18S0. 


omo. 


8.. 50 

6.15 

5.78 

0.25t 

1.56 

0.64 

2.08^f 

3.54; 

10.75 

4.0:i 

3.58 

8.05 

0.75 

0.42 

6.9H(t 

1.7741 

4.50 

8.50 

3.19 

0.54 

1.43 

0.40 

2.i?Cn' 

3.66  \ 

8.28 

7.00 

8.16 

1.13 

0.60 

0.38 

8.86^S 

2.05i| 

0.25 

7.50 

8.iB 

1.28 

2.00 

1.65 

8.00-ft 

3.79j|> 

6.07 

6.89 

7.80 

1.09 

1.59 

1.87 

4.02,*, 

3.40M 

8.05A 
1.47^J  • 


1.594 

1,»1,% 

3.78|f 


•  Defective  for  1887  on  account  of  small  number  of  station  returns, 
t  For  twenty-four  days. 
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MICHIGAN. 


January  

February 

March , 

April : 

May 

June .'. 


Highest. 


1887. 


5.10 
7.16 
2.35 
S.44 
4.30 
6.64 


188S. 


5.07 

s.m 

4.0(1 
5.49 
0. 15 
4.0b 


1889. 


4.00 

4.:m 

2.27 
4.26 
7.32 
7.3G 


Lo7,-est. 


1887. 


0.86 
1.20 
0. 2i 
0.41 
0.70 
0.43 


1838. 


0.4S 
0.50 
1.2.J 
0.i)l 
1.6'J 
0.45 


1889. 


1.00 
0.57 
O.Oi 
0.10 
1.16 
1.47 


Average. 


18S7.       1888. 


3. 18,», 
4.Wi)| 

2.2!,»a 
2. 49i 


2.00W 
l.Sisl 
2.  72Jf 
1.95 
3. 5(5  nV 
2.545J 


1889. 


2.  mi 

1.70ii 
0.99SS 
1.451^ 

4. 21 A 
4.32|| 


INDIANA. 


January. 
Februaiy 
March . . . 
April .... 

May 

June 


4.55 

6.63 

4.96 

a.-io 

1.18 

i.a-, 

2.14^ 

3.  as/, 

2.25^1 

15.90 

6.36 

3.62 

2.97 

0.75 

0.74 

6. 33,V 
2. 45  J  3 

6.58 

11.05 

2.4'J 

0.65 

1.78 

0.8U 

4.70A 

10.  rs 

4.13 

2.5W 

1.12 

1.00 

0.  .5.5 

4,06,S 

2.25i 

6.10 

7.79 

9.25 

1.25 

1,50 

2.'M 

3.41,fr 

3.tf7| 

5.98 

8.&1 

* 

7.a2 

0.10 

1.37 

2.60 

2.54? 

3.7031 

2.84. 
1.59i 
1.46t 

1.  lOA 
5.50i| 
4.68ji 


ILLINOIS. 


January . 
February 
lilarch . . . 
Apra  .... 

May 

June 


4.56 

7.59 

4.61 

0.43 

' 

1.01 

1.91^, 

2.25ft 

9.8:3 

3.90 

4.87 

0.22 

6.(« 

0.69 

4. 66  A 

3.*5in 

6.56 

6.59 

4.'M, 

O.rJS 

0.  GO 

0.70 

2. 23^ 

6.30 

3.50 

4.30 

0.:iS 

0.08 

V  0.12 

1.78fi 

6.50 

8.86 

10.6:J 

0.80 

0.2-1 

1. 91 

2.7'm 

5.01^ 

3.73 

9.77 

•11.49 

0.07 

0.12 

1.50 

0.64S8 

4.mt 

WISCONSIN. 


January . 
Februai*y 
March . . . 

April 

May 

June 


2.69 

3.55 

3.75 

0.25 

1.10 

1.41 

2.031 

1.861 

6.16 

3.60 

3.45 

1.3G 

0.61 

O.fcS 

3.791- 

1.65xV 

2.14 

5.69 

1.48 

0. 26 

1.70 

0.20 

1.17 

3.21^ 

2.70 

3.38 

10.38 

0.96 

1.81 

O.oO 

1.584 

2. 67^ 

2.50 

6.30 

8.05 

0.50 

2.21 

2.30 

1.4«H 

4.  .18  A 
3.33it 

4.60 

7.00 

9.82 

0.41 

1.11 

1.50 

1.70 

2.27ft 

1.93fi 

0.75U 

l.SOJf 

4.12) 

3.77ft 


Examining  this  table  for  points  in  common  in  tTie  six  States,  and 
which  are  at  the  same  time  peculiar  to  the  season  of  1889,  we  notice 
that  the  months  of  February,  March,  and  April  were  very  dry,  and 
that  in  May  and  June  there  was  a  sudden  and  very  marked  increase 
in  precipitation  holding  over  the  entire  region.  May  and  June,  how- 
ever, were  the  very  months  in  which  the  insects  were  most  abundant 
and  were  oftenest  reported,  and  in  this  very  fact  is  a  seeming  refuta- 
tion of  the  accepted  theory.  We  have  had  occasion  to  disprove  a 
similar  prevalent  belief  in  the  connection  between  great  Army  Worm 
years  and  drought,  and  to  show  that  wet,  cloudy  weather  rather  favors 
the  developDient  of  the  worms  (Third  Report  U.  S.  Entomological 
Commission,  pp.  114, 115).  So  far  as  plant-lice  are  concerned,  they 
almost  all  thrive  best  during  cloudy  or  wet  weather  and  moderate 
temperature,  as  represented  by  the  ordinary  spring,  rather  than  dur- 
ing dry,  and  especially  during  hot  weather.  Heavy  storms  or  thun- 
der showers,  or  continued  drenching  rains,  on  the  contrary,  are  det- 
rimental to  them,  and  by  the  exceptionally  heavy  and  continued 
rains  which  characterized  the  summer  in  the  Atlantic  States  may  be 
explained  the  relative-  scarcity  of  the  Grain  Aphis  there  this  year, 
as  compared  with  the  States  farther  west,  whore  the  precipitation 
was  less.    A  few  calm,  temperately  warm,  and  fair  days  at  the  proj)er 
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season  to  favor  migration  and  spread  will  liave  more  to  do  in  de- 
termining injurious  increase  tlian  the  cliaracter  of  the  weather  for 
weeks  or  months  afterward,*  while  the  nature  of  the  ^jreceding  winter 
may  aliso  be  all-important.  Tliis  wo  have  clearly  shown  in  reference 
to  the  Hop  Plant-louse,  and  also  of  other  species  which  we  have 
studied. 

•The  explanation  of  the  prevalence  of  tlie  Grain  Aphis  the  past 
summer  is  to  be  found,  then,  in  the  early  spring  months  so  favorable 
to  Aphid  increase,  and  in  the  subsec[ueut  absence  of  the  usual  hot 
spells,  the  summer  tomx)orature  havmg  been  exceptionally  low  and 
equable,  rather  than  in  exceptional  increase  or  decrease  of  rain.  If 
anything,  a  rainy  summer  will  promote  increase  for  much  the  same 
reason  which  we  have  given  at  length  in  discussing  its  ii^luence  on 
the  increase  of  the  Cotton  Worm  (Fourth  Report  U.  S.  Entomological 
Commission;  pp.  83-85).  The  rain  unquestionably  nrcvents  the  work 
of  many  of  the  enemies  of  the  plant-lice  whicli  we  nave  enumerated, 
and  particularly  the  delicate  little  parasites  of  the  braconid  sub- 
family Apliidiiuiv.  These  are  minute  four-winged  creatures,  which 
fly  with  a  swift,  darting  motion  from  planl  to  plant,  laying  an  egg 
first  in  one  louse  and  then  in  another,  their  development  being  ex- 
ceedingly rapid.  Now  rains  deprive  these  parasites  of  their  means 
of  locomotion  to  a  greater  or  less  extent.  Observations  have 
proved  that  while  the  wings  of  allied  parasitic  hymenoptera  dry 
slowly,  the  insects  themselves  may  be  partially  immersed  in  water 
for  hours  without  dying.  Hence  a  rainy  season  tends  to  check  the 
work  of  these  parasites,  but  the  rain  once  over  they  are  ready,  after 
.  their  wings  dry,  to  carry  on  their,  to  us,  beneficent  work.  During 
.  wet  weather,  therefore,  the  ])lant-lice,  unhampered  by  their  foes,  wiu 
increase  with  all  the  greater  rapidity,  providing  other  conditions  of 
increase  are  favorable. 

In  this  connection,  and  as  emphasizing  tlie  foregoing;  generaliza- 
tions, it  may  be  stated  as  another  important  fact,  that  tlie  plant-lice 
are*  more  active  in  a  lower  temperature  tha  >  are  their  numerous 
parasites,  which  flourish  and  multiply  most  rapidly  in  the  heat  of 
summer. 

REMEDIES. 

Working,  as  this  insect  does,  all  through  a  close-growing  field  of 
wheat,  acres  in  extent,  the  application  of  insecticide  mixtures  is  out 
of  the  question,  and  to  experiment  with  them  as  some  entomologists 
have  done  the  past  summer  is  a  mere  waste  of  time.  We  know 
that  a  dilute-  kerosciK^  emulsion  will  kill  them,  but  it  can  not  be 
practicallv  applied.  Then,  too,  the  insect  lives  as  readily  upon  Oats, 
fearley  or'tlye,  and  also  upon  a  number  of  wild  and  cultivated  grasses, 
and  if  it  wm-e  destroyed  upon  or  with  anv  one  food-plant  its  num- 
bers upon  others  would  n<jt  be  affected ,  tt  has  (at  least  so  far  as  we 
now  know)  no  ijormanent  and  alternate  winter  resting  plant  upon 
which  we  can  attack  it  as  we  can  attack  the  Hop  Louse  upon  Plum, 
and  altogetlior  the  ]»roi)lem  of  ri^inedies  is  one  which  can  not  be 
solved,  for  the  present  at  least.  No  one  has  ever  suggested  a  practi- 
cal remedy,  and  we  lind  ourselves  unable  to  do  so  now.  We  cigree 
with  Professor  Forbes  when  he  savs: 

« 

*  *  *  TluMo  is  proVialjly  iH.tViin.^^  to  b('  clou*' \vi|h  it  tl'.nt  is  of  any  })ractical 
value.  So  sensitive  a  ercatiire  rnn  Ix'st  lie  lt»fl  to  1I10  Weather  Bmraii  and  its  natu- 
ral cnornii*.-^.  i(N\-r"r  Jn<hl  Fan.u  r,  June  *Jl>,  Ib^ii,  ami  other  Western  papers  of 
about  the  if.ani<  date.) 
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It  is  only  oiico  in  a  great  while  that  any  damage  is  done,  and  even 
the  enormous  numbers  of  the  past  season  have,  according  to  statis- 
tical reports,  not  seriously  anected  the  wheat  and  oats  crops  as  a 
whole. 

We  have  already  shown  that  the  probable  place  of  deposit  of  the 
majority  of  the  winter-eggs  is  upon  winter  wheat,  and  consequently 
much  less  damage  is  to  be  exjKcted  in  the  purely  spring  wheat  belt. 
Where  only  winter  wheat  is  grown  the  damage,  although  greater  than 
in  the  exclusively  spring  wlieat  region,  will  probably  oe  less  than  in 
localities  where  botn  spring  and  winter  wheat  are  raised,  on  account 
of  the  migration  of  the  first  generation  of  winged  lice  from  winter 
wheat  to  less  advanced  spring  wheat.  In  the  same  way  oats  grown 
next  to  winter  wheat  will  be  more  apt  to  suffer.  This  is  always  pre- 
supposing a  favorable  season  for  the  development  of  the  lice.  In  the 
vast  majority  of  seasons,  as  exx^erience  has  shown,  although  the  lice 
may  appear  m  spring  in  great  numbers,  their  iusect  enemies  are  apt 
to  checK  them  so  effectually  as  to  prevent  appreciable  damage. 

THE  WORK  OP  FIELD  AOBlrfS. 

A   BRIEF  STATEMENT  OF  THE  WORK  OF  THE  FIELD  AGENTS  OF  THB 

DIVISION.  ^ 

Mr.  D.  W.  Coquillett,  the  agent  at  Los  Angeles,  CaL,  was  engaged 
during  the  iirst  half  of  the  vear  in  superintending  the  breeding  and 
distribution  of  the  imported  Vedalia,  and  the  success  which  has  at- 
tended this  work  has  already  been  pointed  out. 

Experiments  with  a  view  of  finding  a  cheai>er  method  of  using  the 
hydrocyanic  acid  gas  against  scale  insects  were  instituted  and  were 
very  successful.  The  expense  attending  the  use  of  this  gas  by  the  new 
method  is  scarcely  one-tnird  as  much. as  by  the  method  formerly  em- 
ployed. Much  of  the  cumbersome  macninery  use<l  m  the  earlier 
work  is  also  found  to  be  unnecessary;  and  this,  witli  the  considera- 
ble reduction  in  the  expense  of  the  process,  removes  many  of  the  ob- 
jections to  this  means  of  combating  scale  pests,  and  will  doubtless 
oring  it  into  more  general  use.  * 

We  liave  for  some  time  felt,  as  intimated  in  our  last  report,  that  the 
hopes  engendered  by  the  •promise  of  the  gas  treatment  and  the  special 
attention  which,  through  Mr.  Ck)quillett,  we  ha<i  devoted  thereto, 
while  fully  justified,  had  caused  some  neglect  of  the  washes  which  * 
previous  experiments  had  proved  advantageous  and  satisfactory. 
We  have  urged  the  sufficiency  of  these,  and  Assistant  Secretary  Wil- 
lit«,  who  has  been  among  the  orange  groves  of  California  and  fully 
comprehends  the  situation,  has  strongly  seconded  our  efforts  in  his 
correspondence  already  alluded  to.  We  desired,  therefore,  that  Mr. 
Coauiilett  should  undei'take  some  supplementary  and  decisive  tests 
with  the  resin  soaps  and  compounds  on  trees  thickly  infested  with 
the  Red  ^(^\^{Aspidiohisaura7itii),^  He  has  carried  out  many  addi- 
tional experiments  with  those  substances  with  the  result  of  rendering 
the  washes  more  effective,  and  of  obtaining  valuable  facts  regard- 
ing the  method  of  a[»plJcation,  and  the  season  when  the  treatment 
will  be  followed  with  the  l>e.st  re.sults. 

The  best  solution  for  uso  diirins:  the  hottor  ]>aTt  of  the  year  is  pre- 
pared as  follows:  R^sin,  18  pounds:  ca.usti<'so(lH  ('*i)  per  cent,  strong), 
5  pounds;  fish-oil,  th  pints;  water  to  make  100  gallons. 
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The  necessary  ingredients  are  placed  in  the  boiler  and  a  sufficient 

quantity  of.  cold  water  added  to  cover  them  •  they  are  then  boiled 
until  dissolved,  being  occasionally  stirred  in  tne  meantime,  and  after 
the  materials  are  dissolved  the  boiling  should  be  continued  for  about 
an  hour,  and  a  considerable  decree  of  heat  should  be  employed  so  as 
to  keep  the  preparation  in  a  brisk  state  of  ebullition,  cold  water  be- 
ing added  in  small  quantities  whenever  there  are  indications  of  the 
preparation  boiling  over;  too  much  cold  water,  however,  should  not 
be  added  at  one  time,  or  the  boiling  process  will  be  arrested  and 
thereby  delayed,  but  by  a  little  practice  the  operator  will  leam  how 
much  water  to  add  so  as  to  keep  the  preparation  boiling  actively. 
Stirring  the  preparation  is  quite  unnecessary  during  this  stage  of  the 
work.  When  boiled  sufficiently  it  will  assimilate  perfectly  with 
water  and  should  then  be  diluted  with  the  proper  quantity  of  cold 
water,  adding  it  slowly  at  first  and  stirring  occasionally  during  the 
process.  The  undiluted  preparation  is  palo  yellowish  in  color,  but 
ny  the  addition  of  water  it  becomes  a  very  dark*brown.  Before  be- 
ing sprayed  on  the  trees  it  should  be  strained  through  a  fine  wire 
sieve  or  through  a  piece  of  Swiss  muslin,  and  this  is  usually  accom- 
plished when  pouring  the  liquid  into  the  spraving  tank,  by  means  of 
a  strainer  placed  over  the  opening  througn  wliich  the  preparation  is 
introducea  into  the  tank. 

The  pi'eparing  of  this  compound  would  be  greatly  accelerated  if 
the  resin  and  caustic  soda  were  fif st  pulverizea  before  being  placed 
in  the  boiler,  but  this  is  quite  a  difficult  task  to  perform.  Both  of 
these  substances  are  put  up  in  large  cakes  for  the  wholesale  trade, 
the  resin  being  in  wooden  barrels,  each  barrel  containing  a  single 
cake  weighing  about  375  pounds,  while  the  caustic  soda  is  put  up  in 
iron  drums  containing  a  single  cake  each,  weighing  about  800  pounds. 
The  soda  is  the  most  difficult  to  dissolve,  but  this  could  doubtless  be 
obviated  by  first  dissolving  it  in  cold  water  and  then  using  the  solu- 
tion as  required. 

These  experiments,  together  with  those  recorded  in  our  previous 
reports,  establish  the  yalue  of  the  resin  washes  against  scale  insects, 
and  show  conclusively  that  the  complete  control  of  the  latter  may 
be  effected  by  a  thorough  use  of/  these  substances. 
.  The  Eureka  InsecticiQe  of  E.  Bean,  Jacksonville,  Fla.,  was  also 
tested  and  failed  to  furnish  results  of  value  against  the  scale  insects, 

Mr.  Albert  Koebole,  the  agent  of  the  Division  at  Alameda,  Cal., 
returned  from  his  successful  trip  to  Australia  in  April,  and  after  re- 

? airing  to  Washington  for  personal  consultation  before  we  left  for 
'aris,  proceeded  to  his  post  at  Alameda,  Cal.  Some  time  was  taken 
up  in  writing  out  his  report,  upon  work  done  in  Australia,  which  has 
been  published  as  Bulletin  21,  and  also  in  assisting  in  raising  and 
distributing  the  Australian  ladybird  in  the  northern  part  of  the 
State. 

His  work  has  otherwise  consisted  in  breeding  and  studying  various 
injurious  insects  that  have  attracted  attention  and  in  collecting  and 
preparing  a  lot  of  valuable  museum  material.  Among  the  insects 
studied  and  worthy  of  particular  mention  were  the  wood-boring  bee- 
tle known  as  Polycaon  conferttis,  which  damages  fruit  trees,  and  the 
western  representative  of  our  Twelve-spotted  Squash-beetle,  Diabro- 
tica  soror,  of  which  he  was  fortunate  enough  to  find  an  important 
parasite.  This  parasite  seems  to  have  been  discovered  in  1886  by 
Mr.  Alex.  Craw,  of  Los  Angeles,  and  the  present  season  both  Mr. 
Coquillett  and  Mr.  Koebole  have  succeeded  in  breeding  it.     Mr. 
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Coquillet  lias  published  a  scientific  description  of  the  species  in  In- 
sect Life,  vol.  IL  p.  33'3,  naming  it,  in  honor  of  its  discoverer,  Cela- 
toria  crawii.  The  Western  Tent  Caterpillar,  Clisiocamva  calif  or- 
nica,  has  also  been  studied  and  a  number  of  parasites  rearea.  Consid- 
erable attention  has  also  been  paid  to  the  cut- worms  of  the  western 
coast.  A  careful  study  has  been  made  of  the  Codling  Moth  and  we 
are  pleased  to  be  able  to  announce  that  several  new  parasites  have 
been  bred  from  it,  among  them  a  parasite  of  the  egg.  These  extremely 
beneficial  insects  we  hope  soon  to  report  upon  in  niU.  Most  of  them 
are  not  found  in  thp  Eastern  States  and  there  may  be  a  chance  of 
bringing  some  of  them  East.  Interesting  studies  have  also  been 
made  upon  the  Hessian  Fly,  which  is  becoming  more  abundant  in 
California,  and  also  upon  certain  grasshoppers. 

The  work  of  the  Missouri  agent.  Miss  Mary  E.  Murtfeldt,  may  be 
summarized  as  follows: 

Experiments  which  we  arranged  to  have  made  with  ammoniacal 
s61utions  of  wh,ite  arsenic  on  a  large  number  of  injurious  insects 
proved  unfavorable  to  its  use  on  account  of  the  injury  to  the  foliage, 
fexperiments  with  arsenic  in  simple  aqueous  solution  proved  the 
efficacy  of  this  substance  in  most  cases,  and  it  was  found  to  be  less 
injurious  to  the  foliage  than  when  used  with  ammoniacal  sol- 
vents. 

Experiments  with  Pyrethrum  in  powder  and  in  liquid  suspension 
gave  results  which  coiToborated  its  value  wijfchin  the  limits  we  have 
set  forth  in  previous  writings. 

She  tested  also  a  new  exterminator  known  as  "  X  O  Dust"  and 
found  it  effective  against  plant-lice,  cabbage  bugs,  and  a  few  other 
soft-bodied  species.  Its  action  seemed  to  be  much  like  that  of  Pyre- 
thrum powder,  which  it  scarcely  equals  in  strength. 

Other  poisons  and  substances  were  also  tested  but  have  not  yet 
been  reported  upon. 

A  small  leaf -beetle,  the  larva  of  which  was  extremely  destructive 
to  Spinach,  was  carefully  studied,  as  it  is  new  to  the  list  of  injuri- 
ous species.  This  insect  is  Disonycha  collaris  and  has  been  reported 
upon  in  full. 

A  rose  slug  {Cladivs  isamera),  not  heretofore  observed  in  that 
section  of  the  country  and  which  produced  several  successive  broods, 
was  also  studied  ana  experimented  upon. 

A  small  bug  {Cosmopepla  carnifex)  was  also  noted  as  a  new  foe  in 
the  flower  garden,  appearing  upon  roses,  chrysanthemums,  and  other 
Taluable  plants-in  great  numbers.  Other  insect  enemies  were  studied 
as  to  obscure  points  in  their  life  history.  The  season  was  character- 
ized by  an  almost  phenomenal  scourge  of  plant-lice.  Scarcely  any 
kind  of  vegetation  escaped  their  blighting  influence  in  the  early  part 
of  ^e  season  and  considerable  loss  in  grain  and  other  crops  resulted. 

The  Iowa  agent.  Prof.  Herbert  Osborn,  has,  in  addition  to  contin- 
uing his  work  upon  insects  affecting  domestic  animals,  devoted  most 
of  his  time  to  tne  study  of  insects  affecting  meadows  and  pastures 
as  connected  indirectly  with  his  main  work.  The  ground  covered  by 
this  latter  subject  is  so  great  that  the  present  season  has  been  de- 
voted mainly  to  the  leaf-hoppers  and  other  Homopterous  insects 
affecting  pastures.  , 

He  feels  sure,  after  his  season's  study,  that,  taking  year  after  year, 
the  injury  caused  to  pastures  by  insects  of  various  kinds  is  fully 
equal  to  the  amount  consumed  by  the  stock  ordinarily  pastured  on 
such  land.     It  is  evidenlf,  then,  that  the  prevention  or  destruction  of 
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the  insect  injuries  would  add  an  equivalent  amount  to  the  return 
frora  such  lands. 

A  careful  estimate  of  the  number  of  leaf -hoppers  alone  gives  nearly 
a  toillion  to  the  acre.  This  estimate  was  made  by  throwing  a  net 
down  vertically  and  counting  the  area  inclosed  by  the  ring.  This 
was  repeated  a  number  of  times  and  an  average  was  struck,  and  then 
this  average  was  multiplied  by  the  computed  number  of  times  whicli 
the  area  of  the  net  would  go  into  one  acre.  Professor  Osborn  thinks 
that  this  estimate  is  really  far  below  the  actual  number  frequently 
occurring  during  seasons  when  they  are  ordinarily  abundant  and 

freatly  under  the  number  when  they  have  multiplied  to  an  unusual 
agree.  In  reply  to  the  possible  objection  that  they  are  too  small  to 
consume  a  great  amount  of  food  and  that  a  million  leaf-hoppers 
would  not  exceed  in  bulk  the  half  of  a  single  cow  it  'should  be  re- 
membered til  at  leaf -hoppers  grow  very  rapidly  and  usually  consume 
proportionately  a  great  amount  of  food,  and  that  they  extract  the 
most  nutritious  part  of  the  grass. 

The  different  species  of  leaf -hoppers  accomplishing  this  damage 
have  been  studied  in  detail,  and  careful  experiments  with  remedies 
have  been  made  during  the  season.  Pj-ofessor  Osborn  is  of  the  opin- 
ion that  remedies  can  readily  be  adopted  against  them  costing  no 
more  than  from  2  to  10  cents  jjeracre,  and  by  means  of  which  not  onlv 
the  leaf -hoppers  but  the  destructive  grasslioppers  can  be  destroyed. 
He  finds  in  the  first  pierce  that  many  of  the  leaf-hopj)ers  hibernate  in 
grass  and  are  tolerablv  active  during  late  fall  and  early  spling,  but 
at  these  times,  while  the  weather  is  cool,  do  not  ordinarilv  fly  to  any 
great  distance,  but  progress  l^y  leaping.  Burning  over  the  pastures 
Qien  at  this  season  will  destroy  great  numbers  of  the  pests.  Cut- 
worms and  Turf  Web-worms  will  (m  the  contrarv  not  be  practically 
affected  by  this  remedy  as  they  hibernate  beneath  the  surface  of  the 
ground.  A  pieceiof  ground  burnt  over  in  early  spring,  although  sur- 
rounded by  unburnt  grain  land  on  three  sides,  Kept  its  color  until  l^te 
summer. 

If  deep  cheese-cloth  nets  are  made  and  attached  to  light  frames  8 
or  10  feet  long  and  run  rapidly  over  the  pasture  by  a  boy,  at  each 
sweep  vast  numbers  can  h\^  captured  at  little  expense. 

The  best  remedy,  however,  is  the  use  of  either  one  of  the  "hopper 
dozers  "  frequently  mentioned  in  our  articles  upon  destructive  grass- 
hoppers, or  a  strip  of  building  paper  attached  to  a  light  wooden  trame 
and  ccTated  with  coal  ta^r  or  gas  lar  and  run  through  the  fields  either 
moinitfxl  on  runners  or  carried  by  hand  close  to  the  ground.  Either 
of  these  arrangements  should  be  worked  during  the  warm  days  in  the 
fall  or  spring  in  order  to  catch  the  hibernating  species  before  they  de- 
posit their  eggs.     Repeat  the  operation  if  it  seems  necessary  in  July. 

The  vast  majority  of  stock-raisers  will  not  consider  it  necessary 
to  try  the  use  of  the  nets  or  shields,  but  the  spring  or  fall  burning  of 
the  pasture  lands  is  the  simplest  remedy  and  an  excellent  thing  to  do. 

Professor  Osborn  has  paid  attention  to  other  insect  pests  which 
became  prominent  during,  the  season  and  has  made  the  important 
discovery  that  the  Dog- wood  Plant-louse  (Schizo7ietira  corni)  is  iden- 
tical with  a  plant-louse  which  infests  the  roots  of  grass  during  sum- 
mer. In  other  words,  this  insect  in  summer  lives  on  the  roots  of 
^ass  and  in  the  fall  migrates  to  dog-wood.  The  life  history  of  this 
insect  has  been  carefully  worked  out,  and  the  observation,  while  very 
interesting  from  an  entomological  stand-point,  may  also  prove  to  be 
of  considerable  value  economically. 
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The  IjidiaTita  agent,  Prof.  F.  M.  Webster,  returned  from  Australia 
early  in  April,  where  he  had  been  sent,  as  mentioned  in  the  article  on 
the  iriuted  Scale,  to  report  upon  the  agi'icultural  aspects  of  the  Mel- 
bourne Exjjosition,  and  took  up  his  observations  at  La  Fayette' upon 
insects  affecting  grains  and  grasses.  He  has  studied  the  past  season, 
particularly,  the  Wheat  Stem-maggot  {Meromyza  americana),  the 
Western  Striped  Cut-worm  {Ac/roiis  herilis),  the  Army  Worm  (Leu- 
cania  unvpuncta),  the  White  Grub  (Lachnosferiia  spp.),  the  Wheat 
Wire-worm  {Acjriofes  rriancus)^  the  Swamp  Sphenopnorus  (Spheno- 
pjiorus  ochreus),  the  Chinch  Bug  {Blissus  leucopterus),  and  the  Grain 
"tlantrlouse  (Siphonoplwra  avena:).  He  reports  upon  all  of  these 
insects  as  well  as  upon  some  otlifers  of  less  importance.  The  princi- 
pal points  of  interest  which  he  brings  out  are  the  finding  of  another 
food-plant  for  the  Wheat  Stem-maggot  in  blue  grass.  He  has  also 
experimented  upon  the  relative  susceptibility. of  certain  varieties  of 
wheat,  in  which  he  shows  that  Michigan  Amter  is  attacked  with  only 
about  one-fourth  of  the  severity  of  Velvet  Chaff.  From  the  West- 
em  Striped  Cut- worm  he  has  reared  a  new  natural  enemy,  viz,  u4n- 
thrax  hypomelas.  This  is  interesting  as  confirming  some  few  pre- 
vious notes  of  the  parasitism  of  Anthrax  upon  Lepidopterous  larvae. 
Several  outbreaks  of  the  Army  Worm,  in  which  the  damage  has 
fallen  upon  the  rye  crop,  are  mentioned. 

The  life  history  of  the  Swamp  Splienophorus  has  been  made  out  as 
detailed  in  Vol.  II,  No.  5,  Ixsect  Xife,  November,  1889.  This  in- 
sect was  found  breeding  in  the  roots  £tnd  stems  of  a  species  of  Rush 
(Scirpvsafrovireiis)  rendering  the  system  of  prevention  very  easy. 
These  plants  must  be  destroyed  root  and  stem  the  season  prior  to 
devoting  the  ground  to  corn.^  The  most  practicnl  and  probably  the 
most  effective  way  of  destroying  it  is  to  sow  rye  upon  the  land  the 
first  season  after  breaking.  • 

In  regard  to  the  Chinch  Bug,  he  has  endeavored  to  show  by  care- 
fully tabulating  the  districts  in  the  State  of  Indiana  in  which  the 
bugs  abound  in  years  of  prevalence,  the  districts  in  which  the  greatest 
amount  of  wheat  is  grown  and  the  comparative  rain-fall  in  the  dif- 
ferent districts,  whothor  the  immunity  of  certain  portions  of  the 
State  can  be  traced  to  climatic  ditrerences  or  to  the  nature  of  the 
principal  crops. 

He  has  experimented  with  fungus  diseases  of  the  Chinch  Bug,  dis- 
tributing specimens  received  from  Prof.  F.  H.  Snow,  of  Lawrence, 
Kans.,  but  the  experiments  were  not  satisfactory.  He  succeeded  in 
getting  the  fungus  established  at  two  x)oints  in  Indiana,  but  his  ex- 
periments show  that  it  will  not  prove  contagious  unless  great  masses 
occur  and  the  weather  be  over-moist. 

The  facts  which  he  collected  in  regard  to  the  Grain  Aphis  have 
been  referred  to  in  the  article  upon  this  subject  which  appears  in  the 
early  portion  of  this  report.        ^ 

The  w^ork  of  the  agent  stationed  in  Nebraska,  Mr.  Lawrence  Bruner, 
has  been  somewhat  diversified.  He  has  continued  work  on  the  family 
Acridnche,  which  includes  all  of  tliu  destructive  locusts  or  grass- 
hoppers, and  in  this  lino  reports  the  present  year  upon  an  investiga- 
tion of  a  reported  locust  outbreak  at  Nephi  City,  Utah.  The  species 
concerned  were  mainly  local  and  non-migratory,  although  a  few 
specimens  of  the  Rocky  Mountain  Locust  (Jfelanophis  spretus)  and 
the  Destructive  Cricket  {Carnnula  })eUuci(ia)  were  found.  There 
seems  to  be  no  reason,  however,  for  alarm  another  season.  The  out- 
break of  the  Rocky  Mountain  Locust  in  Minnesota,  referred  to  in  the 
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Plate  VI. 


Fig.  4. 


Fig.  6. 


Parasites  of  the  Grain  Plant-louse. 
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EXPLANATION  TO  PLATES  TO  REPORT  OF  ENTOMOLOGIST. 

Where  figures  are  enlarged  the  natural  sizes  are  indicated  in  hair-lines  at  side, 
unless  already  indicated  in  some  other  way  on  the  plate. 


Explanation  to  Plate  L 

the  grain  plant-louse  and  its  ene- 
MIES. 

(Origiiial.) 

Fia.  1.  Head  of  wheat,  showing  lice  in 
position  in  late  May  and  June. 

Fig.  2.  Siphonophoiifi  avence.  Wingless 
parthenogenetic  fenuLle.-— en- 
larged. 

Fig.  8.  The  same,  pupa  of  winged  mi- 
grant—enlarged. 

Fig.  4.  The  same,  wing^  migrant — en- 
larged. 

Fig.  5.  The  same,  windless  female,  with 
swollen  boo^,  showing  exit 
hole  of  parasite — enlarged. 

Fig.  6.  Aphidius  granariaphis,  nearly 
developed  adult,  taken  from 
body  of  louse — enlarged. 

Fig.  7.  The  same--enlarged. 

Fig.  8.  Allotria  tritid — enlarged. 

Fig.  9.  AUograpta  americana — natural 
size. 

Explanation  to  Plate  II. 

THE  SIX-SPOTTED  MITE  OF  THE  ORANGE. 

(Origbial.) 

Fig.  1.  Under  s^irface  of  orange  leaf, 
showing  the  work  of  the  mite 
— ^natural  size. 

Fig.  2.  Upper  surface  of  orange  leaf, 
showing  effect  of  the  work  of 
the  mite — natural  size. 

Fig.  3.  Tetranydms  Q-maculatus,  adult 
from  below — enlarged. 

Fig.  4.  The  same  from  above— enlarged; 
a,  claw;  6,  proboscis  and  pal- 
pus; c,  palpus — still  more  en- 
larged. 

Explanation  to  Plate  HI. 

ENEMIES  OF  THE  FLUTED  SCALE. 

Fig.  1.  Vedaliacardindlis:  a,  fuM-erown 
larva;  6,  pupa,  within  larval 
skin;  c,  pupa— enlarged.  (After 
RUey.) 

Fig.  3»  The  siame,  adult  —  enlarged. 
(After  Riley.) 


Fig.  8.  CrjifpfocTiGsfiimioerycB— enlarged; 
a,  antennse — still  more  en- 
larged.   (After  Riley.) 

Fig,  4.  Wing  of  same— enlarged.  (After 
Williston.) 

FlG.[6.  The  same,  abdomen  of  male  show- 
ing genitalia — enlarged. 
(AfterWilliston.) 

FlG.  6.  Thalpochares  cocciphaga — en- 
l^gcd.    (Originat) 

Fig.  7.  OpJielosia  crat^ordi — enlarged. 
(Original.) 

Explanation  to  Plate  IV. 

THE  HOBN  FLY. 
(After  Riley  &  Howard.) 

Fig.  1.  Hcematobia  serrata:  a,  egg;  &, 
larva;  c,  puparium;  d,  ^ult 
in  biting  position — enlarged. 

Fig.  2.  The  same:  a,  head  of  larva  trora 
side;  &,  ditto  from  below;  c, 
anal  stigmata  of  larva;  d,  anal 
segment  of  puparium  from 
below;  e,  anal  sefi^ent  of  larva 
from  below— enlarged. 

Explanation  to  Plate  V. 

THE  HORN  FLY. 

(After  BOey  &  Howard.) 

Fig,  1.  Ha*mat6bia  serrata;  a,  head  of 
female  from  the  front;  &,  ditto 
male;  c,  head  of  female  from 
the  side — enlarged. 

FlG.  2.  The  same:  adult  m  resting  posi- 
tion— enlarged. 

Fig.  8.  The  same:  adults  in  resting  posi- 
tion at  base  of  horn — reduced. 

Explanation  to  Plate  VI. 

PARASITES  OP  THE  GRAIN  PLANT-LOUSE. 

(Original.) 

Fig.  1.  Diceretus     hrunneivcntris  —  en- 
larged. 
Fig.  2.  Isocratus  VM^arw— enlarged. 
Fig.  3.  Allotria  tritid — enlarged. 
Fig.  4.  Encyrtus  w?e5steri— enlarged. 
Fig.  5.  Pachyneuron  micans — emarged. 
Fig.  6.  Megaspilus  niger — enbvged. 
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REPORT  OF  ORNITHOLOGIST  AND  MAMMALOGIST. 


Sir:  I  have  the  honor  to  submit  herewith  my  fourth  annual  report 
of  the  doings  of  the  Division  of  Economic  Ornithology  and  Mam- 
malogy, covering  the  year  1889.  It  consists  of  two  principal  parts 
or  sections  in  accordance  with  the  two  lines  of  work  carried  on  by 
the  division — the  one,  a  study  of  the  Economic  Relations  of  mam- 
mals and  birds  which  are  ben^ficial  or  harmful  from  a  directly 
economic  8tand-i)oint;  the  other,  a  study  of  the  Geographic  Distribu- 
tion of  Species. 

Early  in  the  year  it  was  decided  to  publish  the  results  of  the  inves- 
tigations of  the  division  in  two  distinct  series  of  papers,  namely 
(1)  farmers'  bulletins;  (2)  faunal  bulletins.  Of  the  former  the  first 
number  has  appeared,  entitled,  *'  The  English  Sparrow  in  America:" 
of  the  latter  two  numbers  have  been  published,  entitled  "North 
American  Fauna."  Several  additional  DuUetins  are  now  in  an  ad- 
vanced stage  of  preparation  and  will  appear  at  an  early  date. 

The  office  force  of  the  Division  is  wnoUy  insufficient  for  the 
rapidly  increasins^  demands  of  the  investigations  in  hand,  and  the 
mere  routine  work  has  already  outgrown  the  means  at  commaoxd  for 
its  proper  accomplishment.  The  most  constant  and  burdensome 
element  of  this  work  is  the  correspondence.  During  the  year  1889 
about  four  thousand  letters  were  written,  copied,  indexed,  and 
mailed,  and  several  thousand  circulars  and  schedules  were  distrib- 
uted. Lists  were  prepared  also,  or  franks  written,  for  upwards  of 
twelve  thousand  copies  of  the  publications  of  the  division,  which 
have  been  distributed.  During  the  same  time  the  number  of  letters 
received  was  more  than  three  thousand,  and  more  than  half  of  these 
were  accompanied  by  schedules,  lists,  reports,  or  other  records  of 
observations,  all  of  which  were  examined,  indorsed,  jacketed,  and 
either  filed  for  future  reference  or  at  once  utilized  in  studies  already 
in  progress.  Other  routine  work  has  consisted  in  comparing  and 
correcting  proof,  preparing  and  revising  card  lists  of  correspondents, 
filing  certain  classes  of  reports  received,  type-writing  franJks  for  the 
distribution  of  documents  to  American  and  foreign  correspondents, 
compilings  reference  list  of  publications  useful  in  the  regular  work 
of  the  division,  preparing  colored  diagrams  or  mans  in  connection 
with  the  work  on  geographic  distribution,  and  miscellaneous  work. 

Respectfully, 

C.  Hart  Merbiah, 
Chief  of  Division  of 
Ornithology  and  Mammalogy^ 

Hon.  J.  M.  Rusk, 
N       Secretary  of  Agriculture, 
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SECTION  OF  GEOaRAPHIC  DISTRIBUTION. 
CHARACTER  AND  OBJECT  OP    THE  INQUIRY. 

The  primary  object  of   mapping  the  geographic  distribution  of 
species  is  not  only  to  show  the  limits  of  the  regions  inhabited  by  each, 
but  also  to  ascertain  the  number,  positions,  and  boundaries  of  the 
natural  f  aunal  and  floral  areas  of  the  United  States — areas  which  are 
fitted  by  nature  for  the  lif 6  of  certain  associations  of  animals  and 
plants,  and  which  consequently  are  adapted  for  the  growth  of  cer- 
t^n  agricultural  products  ana  for  the  support  of  certain  kinds  or 
breeds  of  stock.    The  results  of  this  study  of  the  natural  life  areas 
of  the  country  and  of  the  fundamental  facts,  principles,  and  laws 
upon  which  they;  depend,  are  of  the  utmost  value  to  practical  and 
experimental  agriculture,  and  are  so  intimately  relatea  to  the  work 
of  the  experiment  stations  that  the  investigations  of  the  latter  can 
not  be  fully  utilized  without  them. 

In  order  to  understand  this  clearly  it  is  necessary  to  bear  in  mind 
certain  familiar  facts  which  underlie  the  study  of  distribution. 
Everybody  knows  that  polar  bears,  white  foxes,  and  snowy  owls  in- 
habit the  Arctic  regions ;  that  palm  trees,  monkeys,  and  crocodiles 
are  found  in  the  tropics  ;  that  cactuses,  yuccas,  and  prairie  dogs  are 
characteristic  of  the  arid  lands  of  the  West;  and  that  the  '*  big  trees," 
redwoods,  and  plumed  quails  of  California  do  not  occur  east  of  the 
Sierras.  These  are  facts  of  common  observation.  And  so  we  might 
go  on,  dividing  and  subdividing  the  lands  of  North  America  into 
major  and  minor  provinces  and  areas,  each  of  which  ma;^  be  charac- 
terized by  the  possession  of  many  forms  of  life — associations  of  spe- 
cies— not  found  elsewhere. 

The  reason  certain  kinds  of  animals  and  plants  inhabit  certain  def- 
inite parts  of  the  earth's  surface  and  do  not  occur  in  other  parts 
where  there  are  no  impassable  barriers  to  prevent,  is  that  such  species 
have  become  adapted,  in  the  course  of  time,  to  particular  combi- 
nations of  physical  and  climatic  conditions  which  prevail  over  those 
areas,  and  their  sensitive  organizations  are  not  sufficiently  plastic  to 
enable  them  to  live  under  otner  combinations  of  conditions. 

The  recent  investigations  of  the  division  have  demonstrated  that 
mammals  and  birds  and  reptiles  and  insects  and  plants  agree  so  well 
in  distribution  that  a  map  showing  the  boundaries  of  an  area  inhab- 
ited by  an  association  of  species  in  one  group  will  serve  equally  well 
for  otner  and  widely  different  groups.  Tne  reason  of  tnis  coinci- 
dence in  distribution  in  different  branches  of  the  animal  and  vege- 
table kingdoms  over  the  same  area  is  that  all  are  exposed  to  the 
same  surroundings  and  all  are  governed  by  the  same  general  laws. 

The  point  of  greatest  significance,  so  far  as  the  practical  agricult- 
urist is  concerned,  is  that  what  is  true  of  animals  and  plants  in  a 
state  of  nature  is  true  also  of  animals  and  plants  as  modified  by  the 
voluntary  acts  of  man.  Every  race  or  breed  of  sheep,  cattle,  or  swine, 
and  every  variety  of  grain  or  vegetable,  thrives  best  under  certain 
definite  conditions  of  temperature,  moisture,  exposure,  and  so  on.  It 
follows  that  a  map  of  the  natural  life  areas  of  a  country  may  be 
used  by  the  farmer  for  the  jjurpose  of  ascertaining  the  boundaries  of 
the  areas  which  are  fitted  by  nature  for  the  growth  of  certain  crops  and 
the  support  of  certain  kinds  or  breeds  of  stock;  in  other  words,  such 
a  map,  used  in  connection  with  information  furnished  by  the  experi- 
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"x^ient  stations,  will  tell  the  farmer  wliat  lie  can  expect  to  produce 

Tnost  successfully  and  profitably  on  his  own  farm.     Moreover — and 

"fchis  perhaps  is  of  even  greater  importance — it  will  tell  him  what 

crops  will  not  thrive  in  his  neighborhood,  thus  saving  the  time  and 

cos£  of  experimental  farming,  which  in  the  aggregate  amounts  to 

laundreds  of  thousands  of  dollars  everv  year. 

^  This  is  but  one  of  the  wavs  in  whicn  a  knowledge  of  the  distribu- 
tion of  species  may  benefit  the  practical  agriculturist.  It  may 
help  him  also  in  his  relations  with  iniurious  and  beneficial  species, 
as  he  would  know  beforehand  just  wnat  species  were  to  be  looked 
for  in  his  immediate  vicinity. 

RESTRICTIONS  IMPOSED  BY  CONGRESS. 

The  division  is  hampered  in  the  study  of  geographic  distribu- 
tion by  the  restrictions  imposed  in  the  phraseology  of  tne  act  of  Con- 
gress appropriating  money  for  the  investigations,  no  provision  being 
made  for  any  work  except  on  mammals  and  biras.  In  effect,  there- 
fojre,  the  division  is  pronibited  by  law  from  carrying  on  the  most 
important  work  it  has  undertaken,  namely,  a  comprehensive  study  of 
geographic  distribution,  and  is  prevented  from  mapping  the  nat- 
ural life  areas  of  the  country  except  in  so  far  as  this  may  be  done 
from  a  study  based  solely  on  mammals  and  birds. 

URGENT  RECOMMENDATION. 

In  view  of  the  above  facts  and  of  the  recent  generous  expenditures 
of  public  moneys  for  the  advancement  of  related  branches  of  Agri- 
cultural science,  it  would  seem  the  part  of  wisdom  to  undertake  at 
once  a  systematic  Biological  Survey  for  the  purposes  above  indicated. 
It  is  urgently  recommended  that  such  a  survey  be  established  under 
the  Department  of  Agriculture,  and  that  the  present  Division  of 
Ornithology  and  Mammalogy  be  merged  into  it. 

WORK  OF  THE  YEAR. 

The  work  accomplished  in  the  section  of  Geographic  Distribution 
may  be  conveniently  summarized  under  two  heads,  namely,  (1)  oflSce 
work  and  (2)  field  work. 

(1)  O^e  work. — The  office  work  has  consisted  in  collecting  and 
tabulating  published  and  original  records  of  occurrence,  in  indicating 
the  same  on  base  maps  by  means  of  color  spots,  and  in  working  up 
the  results  of  field  work  conducted  by  the  division. 

(2)  Field  work. — The  object  of  the  held  work  of  the  division  is  two- 
fold: (1)  the  collection  of  material  illustrating  the  geographic  distri- 
bution of  species :  (2)  the  collection  of  material  illustrating  the  eco- 
nomic relations  or  species. 

During  the  past  year  the  division  has  been  able  to  keep  but  one 
man  in  the  field  continuously,  but  has  employed  three  others  for  short 
periods.  Mr.  Vernon  Bailey  has  carried  out  an  unbroken  line  of  field 
work,  beginning  in  Utah  and  extending  through  parts  of  Nevada,  Ari- 
zona, southern  California,  and  New  Mexico.  Mr.  T.  S.  Palmer  made 
a  six  months'  trip  on  the  Pacific  coast  in  northern  California,  Oregon, 
and  Washington.  Mr.  Charles  A.  Keeler  spent  about  a  month  in 
Nevada.,    Mr.  A.  B.  Baker  was  engaged  two  months  in  making  a 
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trip  thfough  noi*tliwefttem  Kansae,  westom  Nebn^ka,  and  south* 
-vreirtftm  Dakota.  One  membor  of  the  oiBce  etaflf,  Mr.  Morrifl  M. 
Green,  visited  the  east  coast  of  Florida,  remaining  there  two  months, 
Detailed  reports  of  these  explorations  will  appear  later.    In  the 

{)re8ent  connection  it  need  ojily  be  said  that  many  hundreds  of  new 
oealities  have  been  added  to  the  geographic  ranges  of  species  already 
known,  that  many  species  new  to  science  have  oeen  discovered,  and 
that  an  immense  fund  of  information  concerning  the  food-habits  and 
economic  relations  of  species  has  been  brought  together.  The  speci* 
mens  collected,  after  being  studied  in  the  division,  are  depositea  in 
the  U.  S.  National  Museum. 

Dr.  C.  Hart  Merriam,  chief  ^f  the  division,  spent  two  months  in 
a  Biological  Survey  of  the  San  Francisco  Moimtain  region  in  north- 
central  Arizona.  This  proved  by  far  the  most  important  work  of 
the  year,  resulting  in  the  discovery  of  many  facts  of  Rr6*t  economic 
importance,  as  well  as  of  much  scientific  interest.  The  discoveries 
of  most  economic  consequence  relate  (1)  to  the  recognition  of  a  num- 
ber of  zones  or  areas  possessing  different  physical  and  climatic  con- 
ditions, and  inhabited  oy  different  associations  of  animals  and  plants; 
and  (2)  to  the  correlation  of  these  zones  and  areas  with  those  of  other 
localities  known  to  be  suited  for  the  growth  of  particular  kinds  of 
crops.  As  a  result  of  this  survey  a  colored  map  nas  been  prepared, 
on  the  scale  of  4  miles  to  the  inch,  showing  tne  boundaries  of  the 
several  zones  and  areas  in  suJBBcient  detail  for  the  use  of  farmers  and 
ranchmen.  Timber  maps  also  have  been  prepared,  showing  the  dis- 
tribution of  the  principal  forest  trees. 

The  result  of  most  scientific  interest  is  the  overthrow  of  the  **(Jreat 
CJentral  Province"  of  naturalists  by  the  discovery  that  the  life  area 
heretofore  recognized  by  that  name  consists  merely  of  a  somewhat 
modified  northward  extension  of  the  fauna  and  flora  of  the  Mexican 
plateau,  penetrated  by  a  southward  intrusion  of  boreal  forms  along 
the  Rocky  Mountains. 

BIRD  MIGRATION. 

I  regret  to  state  that  nothing  whatever  has  been  done  in  the  way 
of  wondng  up  the  vast  fund  of  material  on  bird  migration  contrib- 
uted by  the  voluntary  observers  of  the  division.  Many  thousands 
of  schedules  containing  original  records  of  migration  are  now  in 
hand  but  can  not  be  utilized,  because  no  funds  are  available  for  the 
employment  of  an  ornithologist  to  do  the  work,  and  the  present  force 
of  the  division  is  wholly  occupied  with  the  more  urgent  branches  of 
investigation,  branches  which  have  a  more  immediate  practical  bear- 
ing on  agriculture. 

IDENTIFICATION  OF  SPECIMENS. 

An  incidental  feature  of  the  work  of  the  division  is  the  identifica- 
tion of  natural  history  specimens  sent  here  for  that  purpose  by  farm- 
ers and  others  throughout  the  country,  as  well  as  by  the  field  agents 
of  the  division.  During  the  year  1889  more  than  four  thousand 
specimens  were  received  and  identified — a  number  very  much  larger 
than  in  any  previous  year.  In  identifying  this  material,  and  in  an- 
swering the  questions  which  usually  accompany  the  specimens,  much 
useful  information  is  difnisod  among  the  people,  and  the  division  has 
coine  to  be  regarded  as  a  public  bureau  oi  iniormation. 
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SECTION  O^  ECONOMIC  RELATIONS. 

GOPHER  INVESTIGATION, 

NOTB. — The  term  Gopher  is  here  used  to  designate  the  small  mammals  variously 
known  as  Pocket  Gophers,  Striped  Gophers,  Gray  Gophers,  and  Spermophiles.    They 
*  belong  to  two  widely  different  f amihes  and  are  incuuded  in  three  genera,  namely, 
CfeomffM,  Thomomy8t  and  /^pemophiliu. 

The  goplier  Investigation  may  be  cited  as  an  illustration  of  meth- 
ods of  mquiry  and  of  the  magnitude  of  the  correspondence  and  other 
details  of  labor  necessary  in  such  researches.  This  inquiry  includes, 
in  the  case  of  each  of  the  numerous  species  concerned,  the  mapping 
of  its  geographic  distribution,  the  nature  and  extent  of  the  damage 
it  does,  the  moneys  expended  in  bounties  for  its  scalps,  and  the  meth- 
ods employed  for  its  destruction.  It  includes  also  a  scientific  study 
of  the  status  of  each  species  in  relation  to  allied  species. 

The  inquiry  was  begun  in  the  summer  of  1888,  when  a  circular 
was  prepared  and  distributed  asking  for  information  as  to  the  kind 
and  extent  of  damage  done  by  gophers.  More  than  one  thousand 
one  hundred  letters  on  the  subject  were  sent  out  in  that  year,  and 
the  replies  indicated  an  evil  of  such  magnitude  that  the  investigation 
was  continued  during  the  present  year  by  sending  letters  and  circu- 
lars to  parts  of  the  country  known  or  suspected  to  be  infested  with 
gophers.  One  set  of  these  letters  related  mainly  to  the  presence  or 
absence  of  the  animals,  and  to  the  areas  inhabited  by  particular 
si)ecies.  About  one  thousand  two  hundred  and  fifty  such  letters  were 
sent  to  correspondents  in  twenty  different  States  and  Territories.  In 
addition  to  these,  letters  were  written  to  two  hundred  and  sixteen 
county  officers  in  Dakota,  Iowa,  and  Minnesota,  asking  for  data  relat- 
ing to  the  bounties  paid  or  other  money  expended  by  these  counties 
for  the  extermination  of  gophers.  In  most  cases  replies  were  re- 
ceived, further  correspondence  followed,  and  already  alist  of  eighty- 
seven  counties  has  been  made  in  which  such  bounties  have  been  x>aid, 
aggregating  about  $200,000. 

The  total  correspondence  on  the  gopher  evil  thus  far  amounts  to 
two  thousand  seven  hundred  and  twenty-eight  letters  or  circular 
letters  sent  out.  and  one  thousand  four  hundred  and  twelve  reports 
received  in  reply.  When  it  is  remembered  that  hundreds  of  these 
letters  were  accompanied  by  skins  or  parts  of  skins  of  different 
sx>ecies  sent  for  identification,  and  that  the  distribution  of  each  species 
has  been  provisionally  mapped,  some  idea  can  be  formed  of  the 
amount  of  labor  involved  in  such  investigations — and  this  docs  not 
take  into  account  the  technical  comparison  of  specimens,  including 
a  critical  study  of  their  skulls  and  teetli,  the  summarizing  and  tabu- 
lating of  final  results,  the  collating  of  original  and  published  records, 
and  the  preparation  of  final  maps  showing  the  position  and  extent  of 
the  area  infested  by  each  species. 

THE  ENGLISH  SPARROW  BULLETIN. 

The  first  of  the  series  of  farmers'  bulletins  published  by  the  division 
was  issued  in  June,  1889.  It  treats  of  the  English  Sparrow  in 
America,  and  forms  a  compact  octavo  volume  of  405  images.  More 
than  eight  thousand  copies  have  been  distributed  up  to  the  end  of 
the  year. 
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AlthoTigli  so  short  a  time  has  elapsed  since  its  appearance,  some  of 
its  good  effects  are  visible  already,  and  persons  wno  have  tested  the 
recommendations  for  sparrow  restriction  and  extermination  have 
written  the  Department  detailing  their  success. 

HAWK  AND  OWL  BULLETIN. 

• 

An  important  bulletin  on  Hawks  and  Owls  is  nearly  ready  for  the 
printer.  It  treats  of  the  geographic  distribution,  food,  and  habits 
of  all  the  birds  of  prev  which  are  known  to  inhabit  North  America 
north  of  Mexico.  Or  the  diurnal  kinds  (the  kites,  hawks,  falcons, 
and  eagles)  thirty-four  species  and  eleven  subspecies  or  geographical 
races  are  recognized;  ana  of  the  nocturnal  kinds  (the  owls)  seventeen 
species  and  eleven  subspecies,  making  a  total  of  seventy-three. 

The  accounts  of  the  food  habits  of  the  species  of  most  economic 
importance  are  as  exhaustive  as  the  number  of  stomachs  and  the  lit- 
erature of  the  subject  admit,  and  are  accompanied  by  tables  showing 
the  kinds  of  food  found  in  the  many  hundreds  of  stomachs  examined. 

The  species  have  been  arranged  in  the  following  categories  (sub- 
species being  included  under  the  species  to  whicK  they  belong): 

(a)  Those  which  are  wholly  beneficial  or  wholly  harmless  (six 
species); 

(b)  Those  which  are  mainly  beneficial  (thirty  species); 

'  Ic)  Those  in  which  the  beneficial  and  harmful  qualities  seem  to 
balance %ach  other  (nine  species); 

(d)  Those  which  are  positively  harmful  (six  species). 

Three  of  the  noxious  species  are  of  rare  occurrence  within  the  lim- 
its of  the  United  States. 

The  bulletin  is  illustrated  by  many  colored  plates  of  both  hawks 
and  owls,  and  is  one  of  the  most  important  contributions  ever  made^ 
to  the  study  of  economic  ornithology. 

THE  CBOW. 

In  last  year's  report  a  preliminary  study  of  the  Crow  was  given, 
with  the  statement  that  a  bulletin  on  this  subject  was  in  preparation. 
"Work  on  this  bulletin  has  been  carried  on  as  rapidly  as  possible,  but 
lack  of  a  suflScient  number  of  Crow  stomachs,  together  with  the  press 
of  other  wort,  has  prevented  its  completion.  The  discovery  made 
last  year  that  the  Crow  was  largely  concerned  in  the  distribution  of 
the  seeds  of  poison  ivy  (Rhibs  toxicodendron)  and  poison  sumach 
{Rhus  venenata)  led  to  other  interesting  inquiries,  and  it  was  found 
that  many  other  birds,  including  some  of  the  most  beneficial  species 
(namely,  bluebirds  and  woodpeckers),  also  feed  largely  on  poison 
Rhus  berries  in  winter  and  so  doubtless  aid  in  the  spread  of  these 
noxious  plants.  It  is  probable  that  some  good  is  done  at  thejsame 
time  by  planting  valuable  shrubs  and  trees,  but  the  relative  propor- 
tions of  good  and  harm  can  be  determined  only  after  careful  exanaina- 
tion  of  the  contents  of  numerous  stomachs.  In  some  cases  these  are 
already  in  hand  and  work  on  them  has  been  commenced;  in  other 
cases  they  are  yet  to  be  collected. 

THE  CBOW  BLACKBIBD. 

Ifc  is  intended  to  issue  a  bulletin  on  the  Crow  Blackbird  or  Purple 
Grackle  (Quiscdlus  quiscula)  at  an  early  date.  A  mass  of  data  re- 
lating to  the  habits  of  blackbirds,  and  particularly  .to  the  above 
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• 

species,  was  collected  and  partly  arranged  for  publication  two 
years  ago,  but  so  many  interesting  and  important  questions  arose, 
particularly  as  to  the  food  of  the  species,  that  it  was  thought  best  to 
defer  publication  until  a  suificient  number  of  stomachs  could  be  col- 
lected and  examined  to  settle  positively  some  of  the  important  ques- 
tions at  issue.  Several  hundred  stomachs  are  now  in  hand  and  some 
of  them  have  been  examined,  but  stomachs  talcen  during  spring  and 
early  summer,  as  well  as  those  taken  in  cornfields  before  the  grain 
has  nardened,  are  much  needed  still.  It  is  hoped  that  these  may  be 
obtained  during  the  coming  season. 

POTATO-BUG  BIRDS. 

Further  attention  has  been  given  to  the  bird-enemies  of  the  potato- 
bug  or  Colorado  Beetle,  and  a  few  species  beside  the  Rose-breasted 
Grosbeak  have  been  found  to  eat  the  pest  occasionally.  Among 
these  is  the  Yellow-billed  Cuckoo,  already  known  as  a  valuable  friend 
of  the  farmer  because  of  its  habit  of  feeding  upon  caterpillars,  both 
smooth  and  hairy.  With  the  Grosbeak  the  habit  of  eating  potato- 
bugs  proves  to  be  fairly  constant,  but  unfortunately  the  bird  does 
not  seem  to  be  very  abundant  anywhere,  and  hence  the  resulting 
benefits  have  not  been  generally  noticed.  Some  of  our  correspond- 
ents have  suggested  that  the  scarcity  of  this  bird  and  perhaps  of  others 
may  be  due  to  the  habit  of  eating  insects  in  places  where  Paris  green 
has  been  used,  but  after  careful  inquiry  we  find  no  warrant  for  be- 
lieving such  to  be  the  case.  We  have  not  been  able  to  learn  of  a 
single  instance  in  which  any  undomesticated  bird  has  been  found 
dead  in  the  vicinity  of  potato  fields  under  circumstances  pointing  to 
this  cause.  Birds  certainly  exercise  much  judgment  in  selecting 
their  food,  and  it  is  not  probable  that  they  would  eat  sickly  or  dying 
insects  so  long  as  healthy  ones  were  to  be  found. 

SEED   COLLECTION. 

The  importance  of  a  complete  reference  collection  of  seeds  for  use 
in  identifying  the  contents  of  bird  stomachs  becomes  more  evident 
every  day.  Although  some  additions  to  the  existing  collection  have 
been  maae  during  the  year,  partly  through  the  efforts  of  members 
of  the  division  and  partly  though  co-operation  with  the  botanist, 
much  still  remains  to  be  done. 

COLLECTION  OF  BIRD   STOMACHS. 

The  collection  of  bird  stomachs  has  been  increased' during  the  year 
by  the  addition  of  eight  hundred  and  seventy-two  stomachs,  and 
now  numbers  ten  thomsand  seven  hundred  and  sixteen.  These 
are  preserved  in  alcohol,  mainly  in  separate  vials.  During  the 
past  two  years  this  entire  collection  has  been  moved  and  re-ar- 
ranged four  separate  times,  each  removal  from  one  room  or  building 
to  another  resulting  inevitably  in  more  or  less  confusion,  delay,  ana 
extra  work.  It  is  hoped  that  the  new  laboratory  of  the  division  where 
they  are  now  arranged  may  prove  ample,  at  least  for  those  which 
are  awaiting  examination.  Up  to  the  present  time  it  has  been  possi- 
ble to  examine  finally  only  about  two  thousand  of  these  stomachs, 
though  the  preliminary  examination  of  about  five  hundred  more  has 
been  made. 
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The  economic  work  of  the  division  is  seriously  hampered  at  pres- 
ent by  the  lack  of  funds  to  employ  specialists  to  carry  on  the  investi- 
fation,  and  one  of  its  most  urgent  needs  is  a  comi>etent  biologist  to 
o  this  work — one  familiar  both  with  modern  microscopical  tech- 
nique and  practical  systematic  botany  and  zoology. 


MARSH  HAWK 

Circles  hudsoniiis. 
By  Dr.  A.  K.  FiSHKB. 

This  well-known  hawk  inhabits  the  whole  of  North  America, 
breeding  north  to  Alaska  and  the  fur  countries,  and  wintering  from 
about  latitude  40"  N".,  south  to  Panama  and  Cuba,  A  represent- 
ative species  (Circus  cyanetis)  occurs  throughout  most  of  temperate 
Europe  and  Asia,  wintering  in  the  more  southern  portions  as  well 
as  in  northern  Africa. 

The  Marsh  Hawk  breeds  in  suitable  localities  everywhere  from 
the  southern  border  of  the  United  States  to  the  northern  limit  of  its 
range,  being  most  common  through  the  prairie  country  of  the  West. 
In  the  case  of  a  species  of  such  extended  distribution  the  time  of 
nesting  is  very  variable.  Thus  while  in»  Texas  the  eggs  are  to  be 
found  oy  the  latter  i)art  of  April,  in  the  fur  countries  it  is  the  mid- 
dle of  June  before  they  are  deposited. 

The  nest  is  always  placed  on  the  ground,  usually  in  a  marsh  or 
prairie  grown  up  with  tall  rushes,  grass,  or  bushes,  and  not  far  from 
water.  It  is  commonly  situated  at  the  base  of  a  bush,  or  in  locali- 
ties subject  to  inundation,  on  the  top  of  a  tussock.  It  is  composed 
chiefly  of  dry  grass  loosely  thrown  together  and  strengthened  by  the 
incorporation  of  a  few  dead  sticks,  and  as  a  finishing  touch  a  sparse 
lining  of  feathers  is  added.  When  the  same  site  is  used  for  several 
years  in  succession  the  accumulated  mass  of  material  often  forms  a 
platform  of  considerable  size. 

The  number  of  eggs  in  a  set  is  usualljr  from  four  to  six,  though 
as  many  as  eight  have  been  found.  As  with  most  of  the  hawks,  the 
period  of  incubation  is  about  four  weeks.  The  male  assists  the 
lemale  in  the  construction  of  the  nest,  in  incubating  the  eggs,  and 
in  procuring  food  for  the  young.  During  the  period  the  young  are 
being  fed  the  male  often  drops  the  food  to  the  female  from  a  con- 
siderable height,  as  he  passes  near  the  nest,  she  darting  upward  and 
catching  it  before  it  reaches  the  ground. 

This  hawk  is  very  zealous  in  protecting  its  young  from  intruders 
and  has  been  known  to  attack  persons  or  dogs  who  have  entered  its 
domain.  After  the  young  are  reared  and  leave  the  nest  they  remain 
together,  and  as  fall  advances  several  families  unite  and  mi^ate 
southward.  Hence  it  is  not  unusual  to  see  forty  or  fifty  indiviauals 
at  one  time  scattered  over  the  more  extensive  marshes. 

Though  the  flight  of  this  hawk  lacks  the  elegance  of  some  of  the 
other  species,  it  is  well  sustained  and  often  protracted.  When  the 
bird  is  oeating  back  and  forth  over  the  meadows  in  search  of  food 
the  flight  is  easy,  regular,  but  not  rapid,  and  resembles  closely  that 
of  some  of  the  herons.  In  the  si)ring  the  male  sometimes  goes 
through  a  series  of  aerial  evolutions  which  are  highly  amusing. 
While  at  a  considerable  altitude  it  throws  its  wings  over  its  back, 
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and  falling  perpendicularly  several  yards  turns  over  and  over  muoh 
like  a  tumbler  pigeon  until  near  the  ground  when  it  ascends  rapidly 
again  to  repeat  the  performance. 

When  prey  is  discovered  the  hawk  poises  for  a  moment  over  the 
spot  and  then  drops  quickly  on  it,  and  if  unsuccessful  is  sure  to  beat 
over  the  same  place  before  leaving.  It  generally  devours  its  quarry 
on  or  near  the  spot  where  captured,  instead  of  carrying  it  away.  Its- 
food  consists  largely  of  small  rodents,  such  as  meadow  mice,  half* 
grown  squirrels,  rabbits,  and  spermopniles  or  ground  squirrels.  In 
fact,  so  extensively  does  it  feed  on  the  last-named  animals  that  the 
writer  rareljr  has  examined  a  stomach  from  the  West  which  did  not 
contain  their  remains.  In  addition  to  the  above  it  preys  upon  liz- 
ards, frogs,  snakes,  insects,  and  birds;  of  the  latter,  tne  smaller 
ground-dwelling  species  usually  are  taken.  When  hard  pressed  it  is 
said  to  feed  on  offal  and  carrion*  and  in  spring  and  fall,  when  water 
fowl  are  abundant,  it  occasionally  preys  upon  the  dead  and  wounded 
birds  left  by  gunners.  It  seldom  chases  oirds  on  the  wing,  though 
the  writer  has  seen  it  do  so  in  a  few  instances. 

In  speaking  of  the  food  of  the  Marsh  Hawk,  Audubon  says: 

The  food  of  the  Marsh  Hawk  consists  of  insects  of  various  kinds,  especially 
crickets,  of  small  lizards,  frogs,  snakes,  birds,  principally  the  smaller  sorts,  although 
it  will  attack  partridges,  plovers,  and  even  green-winged  teals,  when  urged  by  ex- 
cessive hunger  (Vol.  iv,  p.  400). 

Mr.  H.  W.  Henshaw,  whose  great  field  experience  in  the  West 
enables  him  to  speak  authoritatively  on  the  subject,  says: 

They  were  seen  at  all  hours  of  the  day  *  *  *  in  search  of  ndce  and  gophers » 
which,  when  obtainable,  constitute  the  major  part  of  its  food.  When  ur^ed  by 
hunger,  it  may  attack  birds;  and  I  once  remember  to  have  been  robbed  of  a  widgeon 
1  had  killed  and  kept  lying  in  the  water,  bv  one  of  these  birds;  but  generally,  they 
confine  their  attacks  to  the  humblest  kind  of  game,  which  possesses  neither  the 
Bti^ngth  to  enable  them  to  resist  nor  the  activity  to  evade  the  sudden  descent  of 
their  winged  enemy.    (Omith.  100  Merid.,  1876,  p.  416.) 

Dr.  Coues  says: 

It  ordinarily  stoops  to  field  mice,  small  reptiles,  and  insects.  It  is  particularly 
fond  of  frogs.    (Birds  of  the  Northwest,  p.  831.) 

Mr.  Ridgway,  in  the  Ornithology  of  the  Fortieth  Parallel  (p.  680). 
states  that  the  stomachs  and  crops  of  specimens  killed  at  Pyramid 
Lake  were  filled  to  their  utmost  capacity  with  the  remains  of  small 
lizards,  and  nothing  else. 

Dr.  B.  H.  Warren  gives  the  following  summary  of  his  investiga- 
tions on  this  species: 

In  fourteen  examinations  made  by  myself,  seven  hawks  had  only  field  mice  in 
their  stomachs;  three,  froj^s;  two,  small  birds  (warblers);  one,  a  few  feathers,  appar- 
ently of  a  sparrow  (Melosptza),  and  fragments  of  insects;  one,  a  large  niunber  of  grass- 
hoppers with  a  small  quantity  of  hair,  vmdoubtedly  that  of  a  young  rabbit.  (Birds 
of  Pennsylvania,  1888,  p.  75.) 

There  is  another  way  in  which  it  protects  crops,  albeit  uncon- 
sciously, as  appears  from  the  following: 

It  is  also  said  to  be  very  serviceable  in  the  Southern  rice-fields  in  interrupting  the 
devastations  made  by  swai-ms  of  bobolinks.  As  it  sails  low  and  swiftly  over  the 
fields  it  keeps  the  flocks  in  perpetual  fluctuation,  and  gre«tly  interrupts  their  depre- 
dations. Vf  ilson  states  that  one  marsh  hawk  was  considered  by  the  planters  equal 
to  several  negroes  for  alarming  the  rice-birds.    (Hist.  N.  A.  Birds,  Vol.  m,  p;  218.) 

Dr.  Merriam  bears  witness  to  the  truth  of  the  foregoing,  for  while 
at  Georgetown,  S.  C,  he  saw  an  immense  flock  of  bobolinks  driven 


372  KEPORT  OF  THE   8E0BETART   OF  AGRICULTURE. 

from  a  field  by  one  of  these  hawks  which  simply  passed  over  at  a 
considerable  height,  and  made  no  movement  to  molest  them. 

Although  this  hawk  occasionally  carries  off  poultry  and  game  birds, 
its  economic  value  as  a  destrover  of  mammal  pests  is  so  great  that 
its  slight  irregularities  shoula  be  pardoned.  Unfortunately,  how- 
ever, the  farmer  and  sportsman  shoot  it  down  at  sight,  regardless  or 
imorant  of  the  fact  that  it  preserves  an  immense  quantity  of  grain, 
thousands  of  fruit  trees,  and  innumerable  nests  of  game  birds  by 
destroying  the  vermin  which  eat  the  grain,  girdle  the  trees,  and 
devour  the  eggs  and  young  of  the  birds. 

The  Marsh  Hawk  is  unquestionably  one  of  the  most  beneficial  as  it 
is  one  of  our  most  abundant  hawks,  and  its  presence  and  increase 
should  be  encouraged  in  every  way  possible,  not  only  by  protecting 
it  by  law,  but  by  disseminating  a  Imowledge  of  the  benefits  it  con- 
fers. It  is  probably  the  most  active  and  determined  foe  of  meadow 
mice  and  ground  squirrels,  destroying  greater  numbers  of  these  pests 
than  any  other  species,  and  this  fact  alone  should  entitle  it  to  protec- 
tion even  if  it  destroyed  no  other  injurious  animals. 


COMMON  SCREECH  OWL. 

Megascops  asio. 

By  Dr.  A.  K.  FiSHEB. 

The  little  Screech  Owls  are  distributed  over  the  temperate  parts 
of  the  globe  and  are  among  the  better  known  of  the  owls.  Their 
food  consists  of  a  great  variety  of  animal  life,  including  mammals, 
birds,  reptiles,  batrachians,  fish,  crustaceans,  and  insects.  At  night- 
fall they  begin  their  rounds,  inspecting  the  vicinity  of  farm  houses, 
bams,  and  corn-cribs,  making  trips  through  the  orchard  and  nur- 
series, gliding  silently  across  the  meadows  or  encircling  the  stacks 
of  grain  in  search  of  mice  and  insects.  Thousands  upon  thousands 
of  mice  of  different  kinds  thus  fall  victims  to  their  industry.  Their 
economic  relations  therefore  are  of  the  greatest  importance,  particu- 
larly on  account  of  the  abundance  of  the  species  in  many  of  the  farm- 
ing districts,  and  whoever  destroys  them  through  ignorance  or  preju- 
dice should  be  severely  condemned. 

In  winter  many  have  noticed  the  tracks  of  mice  which  often  form 
networks  in  the  snow,  crossing  and  recrossing,  passing  in  and  out  of 
walls  and  stacks,  or  converging  toward  some  cnoice  bit  of  food — all 
tending  to  show  how  active  these  little  rodents  are  during  the  i)eriod 
when  most  of  the  world  sleeps.  Occasionally  a  track  stops  abruptly, 
and  while  the  observer  is  trying  to  read  more  of  the  history  written 
in  the  snow,  his  eyes  catch  the  faint  impression  of  a  pair  of  wing 
tips  near  where  the  trail  ends,  and  instantly  he  is  made  aware  that  a 
tragedy  has  been  enacted.  Beside  the  different  species  of  mice,  the 
Screech  Owls  feed  on  other  small  mammals,  as  chipmunks,  shrews, 
moles,  and  occasionally  bats.  During  warm  spells  in  winter  they 
forage  quite  extensively  and  store  up  in  their  homes  considerable 
quantities  of  food  for  use  during  inclement  weather.  It  may  be  said 
in  this  connection  that  with  one  exception  the  only  specimens  of 
pine  mice  ever  procured  in  southern  Is  ew  York  by  the  writer  were 
taken  from  the  store-houses  of  these  owls. 

Frogs  are  devoured  greedily,  while  other  batrachians  and  small 
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reptiles  are  occasiojially  eaten.  Crawfish  are  sometimes  found 
amone^  the  stomach  contents,  but  not  so  often  as  in  the  case  of  the 
barrea  owl.  Evidence  goes  to  show  that  at  times  this  owl  is  an  ex- 
pert fisherman.  Capt.  Charles  E.  Bendire  found  it  feeding  on  fish 
'  m  the  Northwest,  and  the  following  note  by  Mr,  M.  A.  Frazer  shows 
that  it  will  sometimes  travel  a  long  distance  for  this  food : 

On  November  29,  1876, 1  took  from  a  Mottled  Owl's  hole  (Scops  asio),  the  hinder 
half  of  a  woodcock  (PhUohela  minor).  Within  two  weeks  after  I  took  two  owls 
from  the  same  hole,  and  on  the  10th  of  January  last  I  had  the  eood  fortune  to  ta^e 
another.  After  extracting  the  owl  Iput  in  my  hand  to  see  what  else  there  was  of 
interest,  and  found  sixteen  Horned  ]?outs  {Amiurus  atrariua)^  four  of  which  were 
ahve.  When  it  occurred  to  me  that  all  the  ponds  in  the  vicinity  were  under  at 
least  3  feet  of  snow  and  ice,  I  6ould  scarcely  conjecture  where  the  Homed  Pouts 
could  have  been  captured.  After  visiting  all  the  ponds,  I  found  thev  had  most 
probably  been  captured  in  one  fully  a  mile  away,  where  some  boys  had  been  cutting 
holes  through  the  ice  to  catch  pickerel  bait.  The  owl  probably  stationed  himself  by 
the  edge  of  the  hole  and  seized  the  fish  as  they  came  to  the  surface.  What  a  busy 
time  he  must  have  had  flying  32  miles  after  sixteen  Horned  Pouts.  (BuUetin  of  the 
Nuttall  Ornithological  Club,  Vol.  n,  No.  3,  July,  1877,  p.  80.) 

Mr.  Willard  E.  Treat,  of  East  Hartford,  Conn.,  speaking  of  this 
habit,  says: 

I  secured  a  Screech  Owl  February  2,  1889,  which  was  caught  in  a  steel  trap,  the 
latter  having  been  set  in  a  spring  where  there  were  a  number  of  small  fish.  When 
found  it  was  dead,  having  been  drowned,  and  its  legs  were  more  or  less  covered  with 
fish  scales.  The  trap  was  at  least  4  or  5  inches  below  the  surface  of  the  water, 
which  seems  to  show  that  the  Owl  must  have  plunged  into  the  water  in  order  to 
have  got  caught.  This  is  the  only  instance  in  which  I  have  known  this  species  to 
enter  the  water  for  the  purpose  of  securing  fish.    (The  Auk,  Vol.  vi,  1889,  p.  189.) 

No  species  except  the  burrowing  owl  is  so  destructive  to  noxious 
insects  as  this;  grasshoppers,  crickets,  and  a  number  of  night-flying 
beetles  are  devoured  with  relish.  The  stomachs  of  two  young  birds 
which  had  recently  left  the  nest  were  foimd  distended  with  May 
beetles.  Prof.  Samuel  Aughey  found  remains  of  insects  in  all  the 
specimens  he  examined  in  Neoraska,  and  states :  "  It  is  largely  an 
insect-seating  bird."  Dr.  B.  H.  Warren  says:  **  During  the  summer 
months  and  at  other  times  when  insect  life  is  abundant  the  Screech 
Owls  subsist  mainly  on  an  insect  diet."  (Birds  of  Pennsylvania,  1888, 
p.  115.) 

During  the  years  1884  and  1885,  Mr.  Charles  Dury  received  at  least 
sixteen  specimens  from  the  vicinity  of  Cincinnati ;  twelve  of  these, 
including  one  killed  in  January,  contained  remains  of  insects. 

Writers  almost  universally  speak  of  the  Screech  Owl  as  a  bene- 
ficial species : 

It  preys  on  mice,  small  sparrows,  etc.,  and  very  often  catches  nocturnal  beetles  and 
other  insects.  It  thus  destroys  a  large  number  of  field-mice,  and  the  large  cockcha- 
fer, so  injurious  to  our  fruit  trees.  In  winter  it  familiarly  enters  our  barns  and  out- 
houses, where  it  becomes  an  expert  and  industrious  moxiser.  (Dr.  E.  IMichener,  U. 
S.  Agricultural  Report,  1863,  pp.  291,292.) 

The  food  is  chieny  small  quadrupeds,  insects,  and  occasionally,  when  they  have 
young,  small  birds.  They  destroy  a  vast  number  of  mice,  beetles,  and  vermin,  and 
are  of  great  service  to  the  agriculturist.  (Baird,  Brewer  &  Ridgway,  History  of  North 
American  Birds,  Vol.  m»  p.  57.) 

After  dark  it  is  all  alive;  not  a  mouse  can  stir  without  being  observed,  and  so 
quick  and  noiseless  is  the  flight  of  the  bird  that  few  escape  which  expose  themselvefl. 
(McIIwraith,  Birds  of  Ontario,  1886,  p.  158.) 

A  large  number  of  castings  of  this  species  were  examined  on  various  occasions, 
and  found  to  be  composed  ahnost  entirely  of  the  fur  and  bones  of  meadow  and 
white-footed  mice ;  with  f eathei*?  o^  bluebird  and  some  sparrow  in  several  cases ; 
and  sometimes  insects.    (Mr.  J.  Percy  Moore,  in  epist.) 
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I^nf  ortunatoly  we  can  not  shut  our  eyes  to  the  blacker  pages  of  its 
history,  and  it  must  be  said  tlxat  occasionally  it  is  destructive  to  small 
birds,  especially  during  the  breeding  season  when  it  has  a  number  of 
hungry  mouths  to  fill,  and  also  in  suburban  districts  where  its  favor- 
ite food  is  hard  to  procure.  Mr.  Morris  M.  Green  found  the  remains 
of  a  house  wren  in  a  hole  containing  five  young  screech  owls;  and 
Nuttall  says: 

In  the  hollow  btump  of  an  apple  tree,  wliich  contained  a  brood  of  tha*<e  young 
owls,  were  found  several  bluebirds,  blackbirds,  and  song  sparrows,  intended  as  a 
supply.    (Land  Birds,  p.  131.) 

Sometimes  it  kills  birds  fully  as  large  as  itself.  In  one  of  its  holes 
the  writer  once  found  the  remains  of  a  quail;  and  a  woodcock  has 
been  mentioned  as  found  in  a  similar  situation.  In  a  few  instances  it 
has  been  known  to  kill  and  eat  one  of  its  own  kind.  When  suffering 
from  the  pangs  of  hunger  it  occasionally  attacks  barnyard  fowls. 

About  8  o'clock  on  last  Friday  afternoon  a  common  little  Screech  Owl  flew  into  a 
large  barnyard  in  this  neighborhood  and  alighted  on  the  back  of  a  large  hen,  seT- 
eral  times  as  large  as  itself,  attempting  to  carry  it  off.  The  claws  of  the  owl  got 
entangled  in  the  feathers  of  the  frightiened  hen,  and  the  owner  of  the  farm  was 
enabled  to  catch  it.  *  *  *  There  was  scarcely  any  flesh  on  its  bones  and  no 
signs  of  food  in  its  stomach.  (Night  Hawk,  Forest  and  Stream,  Vol.  ZX,  March  8, 
1883,  p.  106.) 

.  Unfortunate  as  this  bird-catching  habit  seems  to  be,  it  may  be 
ranked  «h  an  important  factor  in  the  bird's  favor.  Since  the  ititro- 
duction  of  the  noxious  English  sparrow,  and  its  alarming  increase 
in  our  cities  and  villages,  experience  has  taught  the  little  Screech  Owl 
that  this  sparrow  is  a  delicate  and  easily  obtainable  food.  Many 
times  at  dusk  has  this  ovrl  been  seen  hovering  about  the  ivy  mantled 
churches  or  thick  shrubbery  of  the  parks  in  search  of  sparrows,  and 
etill  more  positive  evidence  is  furnished  by  the  remains  of  English 
sparrows  which  have  been  found  in  the  stomachs  of  owls  shot  in  such 
localities. 

This  species  breeds  throughout  its  range,  and  does  not  migrate  or 
even  wander  far  during  the  winter  months.  It  almost  invariably 
nest§i  in  the  hollows  of  trees,  usually  not  over  10  feet  from  the  ground; 
in  inhabited  sections  old  apple  orchards  are  favorite  resorts.  Occa- 
sionally it  has  been  known  to  breed  in  holes  in  buildings  as  well  as 
in  dove-cotes,  but  never  in  nests  among  the  branches  of  trees,  as  is 
the  habit  of  some  other  owls.  Captain  Bendire  once  found  a  pair  of 
them  breeding  near  Fort  Walla  Walla  in  the  same  tree  with  a  pair 
of  sparrow  hawks,  and  there  seemed  to  be  perfect  harmony  between 
the  birds  although  their  holes  were  only  about  2  feet  apax-t.  (Orni- 
thologist and  Oologist,  Vol.  vi,  1881,  p.  21.) 

In  the  following  case  noted  by  Mr.  F.  Stephens  the  relations  of  the 
species  were  somewhat  strained.     Mr.  Stepnens  states: 

On  April  19, 1  heard  a  screaming  noise  proceeding  from  a  woodpecker's  hole  in  a 
pine.  I  climbed  the  tree,  and  pulled  out  a  female  McCall's  Owl,  and  imjnediately 
after  a  male  sparrow  hawk  flew  out.  The  owl  was  apparently  breeding,  but  the 
hole  contained  no  eggs.    (Bull.  Nuttall  Ornith,  Club,  Vof.  m,  1878,  p.  tt4.) 

Evidently  the  hawk  had  been  looking  f or^  a  nesting  site  and  had 
entered  a  tenanted  one  by  mistake. 

There  never  seems  to  be  much  of  an  attempt  to  form  a  nest;  usually 
the  cavity  is  incompletely  lined  with  a  few  feathers  from  the  parent 
bird»  but  this  is  by  no  means  universal.  The  eggs,  from  three  te 
six  in  number,  are  placed  in  the  bottom  of  the  cavity  in  the  rotten 
wood  and  other  materiaLaocidentally  occurring  there.     In  the  South 
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they  are  deposited  in  the  latter  part  of  March,  while  in  the  more 
northern  States  full  sets  are  rarely  found  before  the  middle  of  April. 
If  the  cavity  is  large  enough  the  male  usually  remains  with  the 
female  during  the  day  while  she  is  sitting  on  the  eggs;  if  it  is  not  of 
sufficient  size  to  accommodate  both,  he  may  be  found  in  a  neighbor- 
ing hole  or  copse.  About  one  month  elapses  from  the  time  the  first 
egg  is  deposited  until  the  youn^  hatch,  and  these  remain  in  the  nest 
about  the  same  length  of  time.  Mr.  F.  H.  Carpenter  had  a  pair 
breed  in  confinement,  and  gives  the  length  of  incubation  as  twenty- 
two  davs.  (Ornithologist  and  Oologist,  Vol.  viii,  1883,  pp.  93-94.) 
In  the  latter  part  of  May  or  first  of  June,  families  composed  of  old 
and  young  sometimes  may  be  started  at  dusk  from  the  clumps  of 
bushes  bordering  streams,  or  in  the  vicinity  of  old  orchards. 

The  little  Screech  Owl  is  one  of  the  most  nocturnal  of  our  species, 
seldom  moving  out  of  its  retreat  until  twilight.  Its  flight  is  regular, 
and  when  indistinctly  seen  in  the  dusk  it  much  resembles  that  of  the 
woodcock.  If  suddenly  started  on  a  bright  day  it  flies  around  in  a 
bewildered  manner  but  soon  becomes  accustomed  to  the  light  and 
apparently  sees  perfectly  well.  During  the  day  it  usually  remains 
hidden  in  the  hollows  of  trees  or  more  rarely  among  the  thick  f  oliagi». 
Here  it  is  occasionally  espied  by  some  keen  eyed  songster  in  search 
of  food.  The  little  bird  is  not  slow  in  making  its  discovery  known 
to  others  in  the  neighborhood,  who  at  the  first  note  of  alarm  hurry 
to  the  spot.  Soon  an  irritated  mob,  including  perhaps  a  dozen 
species,  surround  poor  Megascops  and  make  life  so  uncomfortable 
that  he  is  forced  to  seek  another  place,  only  to  be  followed  and  har- 
assed by  his  tormentors.  To  escape  these  ne  chooses  the  dark  cavi- 
ties in  hoUow  trees  in  preference  to  other  and  less  secure  hiding 
places. 

During  cold  weather  in  the  north  it  not  unfrequently  inhabits 
bams.  Mr.  Mcllwraith,  of  Hamilton,  Canada,  states :  "  During  some 
winters  there  is  scarcely  a  farm  in  the  country  which  has  not  its 
Screech  Owl  in  the  bam."    (Birds  of  Ontario,  1886,  p.  157.) 

When  kept  in  confinement  the  Screech  Owl  is  one  of  the  most  in- 
teresting of  pets,  and  although  not  so  active  on  bright  days  as  might 
be  desired,  ix  is  usually  so  kind  and  affectionate  as  to  fully  compen- 
sate for  its  sluggishness.  It  soon  learns  to  take  food  from  the  hand, 
and  will  allow  a  moderate  amount  of  handling  by  its  master.  It  is 
very  fond  of  water  and  will  drink  or  bathe  eagerly  when  a  fresh 
supply  is  placed  in  the  cage.  Once  about  dusk  the  writer  came  upon 
a  small  family  which  had  emerged  the  moment  before  from  the 
water.  They  were  sitting  on  some  low  alders  over  a  shallow  portion 
of  the  stream,  ruffling  up  and  shaking  the  water  from  their  feathers, 
and  presented  a  soaked  and  forlorn  api)earance.  Apparently  they 
were  too  wet  to  be  able  to  fly  well,  for  when  approached  they  flut- 
tered off  heavily  into  the  thicket  and  soon  escaped  from  sight  in  the 
growing  darkness.  The  number  of  times  this  owl  has  been  drowned  in 
water  barrels  indicates  its  fondness  for  bathing.  The  following  note 
by  Mr.  A.  W.  Anthony,  of  an  incident  in  Washington  Territory, 
unquestionably  refers  to  a  bird  caught  while  attempting  to  bathe: 

One  was  caught  in  a  steel  trap  set  in  a  deep,  narrow  ditch.  Ab  the  trap  was  sunk 
at  least  4  inches  under  water,  and  was  not  baited,  it  is  a  puzzle  to  me  how  the  bird 
was  caught.    (The  Auk,  Vol.  ni,  p.  IftS.) 

The  low,  wailing,  moaning  notes  of  this  owl  are  not  loud,  but  their 
character  eno-bles  them  to  be  heard  a  considerable  distance;  they  sug- 
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U.  8.  Department  of  Agriculttjrb, 

Botanical  Division, 
Washington y  D,  C,  January  4,  1890. 

Sir:  I  have  tli6  pleasure  to  transmit^ herewith,  for  the  Annual 
Report,  a  number  of  papers  concerning  the  work  of  the  Botanical 
Division. 

Respectfully, 

Geo.  Vasey,   . 
Botanist. 
Hon.  J.  M.  Rusk, 

Secretary  of  Aqriculturc. 


GENERAL  STATEMENT. 


relation  of  botany  to  agriculture. 

Agriculture  is  one  of  the  oldest  of  the  human  occupations.  For 
thousands  of  years  the  poor  tillers  of  the  soil  have  plodded  along  in 
a  routine  Way,  and  in  the  meantime  the  very  origin  of  most  of  the 
plants  which  they  have  cultivated  has  been  forgotten.  Very  few  of 
these  plants  now  exist  in  the  wild  state,  the  gi*eater  part  having  been 
rescued  from  extinction  by  their  continued  employment  in  agricult- 
ure. The  routine  of  the  farmers'  occupation  is  not  productive  of 
intellectual  vigor,  especially  farm  life  that  counts  onlv  the  utmost 
emi)loyment  of  the  muscular  powers.  The  farmer  should  not  be 
inferior  in  intelligence  and  education  to  other  classes  of  human 
society.  Ho  needs  to  bring  education  to  bear  upon  all  the  operations 
of  husbandry.  Almost  every  interest  of  farm  life  involves  science 
in  some  form :  geology  in  respect  to  the  nature  of  the  soil,  chemis- 
try in  relation  to  plant  food,  entomology  in  the  knowledge  of  bene- 
fu^ial  or  injnrious  insects,  and  botany  m  respect  to  the  lire,  growth, 
cultivatioTi,  and  improvement  of  the  plants  which  engage  his  care 
and  attention,  as  well  as  a  knowledge  of  the  diseases  to  which  they 
a-'o  subject.  Botany  lias  s])eci*\l  claims  upon  liis  attention.  Ho 
should  luu'o  an  intimate  .'u^qiiuintanco  with  the  plants  of  agriculture, 
tlieir  history  and  relationships. 

ADVANCE  OF  BOTANICAL    SCIENCE. 

Botany  is  one  of  the  sciences  which  have  made  exiraordinary  prog- 
ress du^ring  the  past  twenty  years.  Before  that  Jt  had  very  little 
L'ec();i<nition  even  in  our  own  t)cst  coUege^i  In  acjidemies  and  high 
schools  it  was  taught  in  the  most  suxDerhcial  manner,  and  the  num- 
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ber  of  special  students  of  botany  were  extremely  few.  A  botanical 
laboratory  for  instruction  in  the  vegetable  tissues,  their  combina- 
tions and  uses  in  plant  structure,  was  then  unknown.  Now  no  col- 
lege is  well  equipped  without  one.  TJie  science  has  shared  in  the 
general  advancement  of  education.  It  has  been  greatly  assisted  by 
the  formation  of  botanical  societies  and  clubs,  and  by  the  publica- 
tion of  botanical  periodicals.  Another  important  agency  in  extend- 
ing the  science  has  been  the  organization  of  the  agricultural  colleges 
in  this  country.  In  these  institutions  it  was  early  reco^ized  that 
botany  was  one  of  tho  sciences  which  have  practical  relation  to  agri- 
culture, and  it  became  necessary  to  include  it  in  the  college  course  hi 
study.  There  arose  a  demand  for  qualijQed  teachers,  and  under  this 
demand  there  has  been  developed  a  large  number  of  instructors  who 
have  greatly  improved  the  methods  of  teaching,  have  opened  to  the 
pupil  new  and  interesting  fields  for  investigation,  and  given  new  in- 
terest to  the  common  objects  of  nature. 

PURPOSE   OF  THE   BOTANICAL  DIVISION. 

It  is  the  purpose  of  the  division  to  improve  and  elevate  agricult- 
ure and  to  give  it  the  benefit  of  scientific  investigations  in  overcom- 
ing the   enemies,  especially  vegetable,   which  the  farmer  encoun- 
ters; to  diffuse  information  respecting  the  many  plants  which  are 
the  subjects  of  agriculture;  to  teach  how  to  make  two  blades  of 
grass  grow  where  one  grew  before;  to  investigate  with  reference  - 
to  no'.7  and    profitable  Kinds  for  culture,  whether  in  the  cotton 
fields,  or  in  the  wheat  belt,  in  pastures  and  meadows,  orchards,  gar- 
dens, or  vineyards.     For  purposes  of  this  kind  the  division  is  open 
to  the  application  of  the  hunxblest  laborer,  as  well  as  to  the  thrifty 
farmer  or  the  wealthy  stock-grower.      A  new   weed   appears  in 
the  farmer's  field  or  on  his  roadside;  no  one  knows  wh^t  it  is  or 
whence  it  came;  the  cattle  become  diseased  or  die  from  the  effects 
of   some  unknown  plant  which .  they  unsuspectingly  eat  on  the 
mountain  sides;  application  is  made  to  the  division;  the  plant  is 
compared  with  its  Kindred,  in  the  herbarium  and  identified,  and  the 
question  is  solved.     These  are  a  few  of  the  many  ways  in  which  the 
herbarium  is  of  practical  value.     True,  it  contains  thousands  of 
plants  which  are  entirely  unknown  to  the  public,  and  with  which  the 
public  has  i)erhaps  no  concern,  but  no  one  knows  how  soon  the  most 
obscure  or  insignificant  plant  may  become  a  nuisance  or  a  terror. 
Years  ago  a  small  parasitic  plant  was  observed  in  the  alfalfa  fields  of 
California.    A  few  plants  here  and  there  did  no  harm,  but  soon  they 
multiplied  and  spread;  they  wound  themselves  around  the  alfalfa 
stems  and  sucked  its  iuices;  they  sent  out  their  delicate  threads  in  a 
network,  and  tied  stalk  tp  stalk  for  yards  together,  and  sometimes 
they  overran  a  whole  field  and  boilnd  the  stalks  together  so  firmly 
that  the  entire  field  might  be  shaken  by  pulling  the  stalks  at  one 
point.     Botanical  investigation  showed  that  the  destructive  parasite 
was  a  species  of  dodder  which  had  been  introduced  with  the  alfalfa 
seed  from  Chili.     The  farmers'  crops  are  injured  or  destroyed  by  in- 
sects, or  by  the  appearance  of  some  fungous  disease ;  his  potatoes 
rot,  his  wheat  rusts,  his  grapes  mildew,  his  apples  and  pears  blight, 
his  oranges  and  rather  fruits  are  affected,  and  ne  spends  nis  strength 
for  naught.     TIlcii  the  scientist  is  called  upon  zo  investigate  the 
nature  and  causes  of  the  devastations  and  to  devise  some  means  to 
give  relief. 
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IJSE3   OF  THE   HERBARIUM. 

The  fact  that  a  botanist  must  understand  a  great  deal  about  all 
kinds  of  plants  is  generally  admitted,  but  as  the  use  or  necessity  of 
a  large  herbarium  in  connection  with  practical  botanical  work  is 
not  so  well  understood,  it  may  be  worthwhile  to  say  a  few  words 
on  that  subject.  Were  it  possible  to  brin^  within  the  cofnpass  of 
these  Department  grounds,  in  a  living  cohaition,  examples  or  all  the 
different  Kinds  of  trees,  shrubs,  herbs,  and  other  plants,  nigh  and  low', 
which  grow  within  the  bounds  of  these  United  States;  and  if  they 
were  all  the  year  long  displaying  their  foliage,  flowers,  and  fruits 
there  would  oe  comparatively  little  use  for  the  herbarium,  for  the 
botanist  could  then  study  his  plants  from  living  examples.  But 
ocean  side,  river  banks,  lake  boraers,  dense  forests,  open  prairies,  dry 
plains,  mountain  plateau,  alpine  heights,  andjthe  greatest  variety  of 
climate,  soil,  and  natural  products  can  not  thus  be  harmonized. 

In  a  well  equipped  herbarium,  however,  examples  sufficiently  large 
for  identification,  of  all  our  twelve  thousand  species  of  flowering 
plants  and  twice  as  many  of  the  lower  classes,  may  be  securely 
stowed  on  its  shelves  and  in  its  drawers,  and  be  classified  iji  sxicn 
manner*  as  to  be  convenient  for  examination  and  stud>'^  at  a' 
moment's  notice.  The  herbarium  thus  becomes  a  reference  library, 
as  indigpensable  for  a  naturalist  as  is  a  large  library  of  books  for 
the  law>''er,  statesman,  clergyman,  or  physician.  Wo  glory  in  Qur 
great  Library  of  Congress  and  spend  millions  of  dollars  in  provid- 
ing a  suitable  receptacle  for  it,  because  there  all  the  literature  of 
our  own  country  and  much  of  the  literature  of  other  countries  is 
concentrated  and  made  accessible,  and  that  library  is  the  resort  of 
scholars  and  scientists  from  all  parts  of  these  States  and  Territories. 
All  enlightened  nations  have  established  in  their  principal  cities 
botanic  gardens,  national  museums,  and  institutions  of  science,  con- 
sidering them  to  be  indicative  of  their  advancement  in  science  and 
art. 

In  the  city  of  London  our  English  friends  have  what  they  call 
their  Royal  Herbarium,  of  which  they  are  justly  proud,  for  it  is  the 
largest  in  the  world.  There  are  represented  not  only  ev^J^  known 
plant  of  the  kingdom,  but  all  the  Known  plants  of  their  vast  colo- 
nies in  India,  Africa,  Australia,  and  America.  It  has  been  the  cus- 
tom of  the  nation  to  foster  science  ;  with  their  exploring  squadrons 
they  sent  out  scientists  who  brought  home  specimens  of  the 
productions  of  the  countries  which  they  visited  or  colonized.  Col- 
lectors were  sent  into  all  the  colonies  ;  their  vegetable  productions, 
were  investigated,  and  specimens  were  collected  and  sent  to  the 
Kew  Herbarium,  These  were  elaborated  and  classified  by  the  illus- 
trious botanists  connected  with  that  herbarium.  The  material  thus 
accumulated  at  headquarters  made  it  possible  for  the  British  Gov- 
ernment to  publish  its  valuable  colonial  floras,  as  the  flora  of 
India,  the  South  African  flora,  the  flora  of  New  Zealand,  the 
flora  of  Australia,  the  flora  of  the  British  West  Indies,  etc.,  and 
finally  enabled  the  accomplislied  botanists,  Beutham  and  Hooker, 
to  publish  their  Genera  Plantarum,  which  is  accepted  as  a  hand- 
book of  the  world's  flora  by  botanists  in  all  countries.  The  Botan- 
ical Division  of  this  Department  should  be  for  this  country  what 
the  Kew  Herbarium  and  Museum  is  for  England.  Its  oppoi'tunity 
foi*  usefulness  is  expanding  every  day.  Our  vast  country  is  becom- 
ing better  known  and  more  fullj^  developed,  new  discoveries  of  plants 
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and  other  natural  products  are  constantly  being  made,  and  a  knowl- 
edge of  these  needs  to  be  spread  before  the  people,  for  popular  inform- 
ation, by  the  Department. 

EXPERIMENT  GRASS  STATION  AT  GARDEN  CITT,  KANS. 

In  the  summer  of  18S6,  under  the  direction  of  the  Commissioner 
of  Agriculture,  the  Botanist  of  the  Department  made  an  investiga- 
tion of  the  grasses  of  the  arid  districts  of  Kansas,  Nebraska,  and 
eastern  Colorado,  with  the  object  of   ascertaining  what  were  the 
prevailing  species  there,  and  to  determine  if  anjr  of  them  could  be 
introduced  into  cultivation  with  the  prospect  of  increasing  the  sup- 
ply of  pasturage  in  those  districts.     A  report  *  of  the  investigation 
was  published  by  the  Department,  from  which  we  n^ake  the  follow- 
ing quotations: 

This  region  is  bounded  on  the  west  by  the  Rocky  Mountains  and  extends  eastward 
to  the  one  hundredth  meridian,  a  distance  of  more  than  300  miles.  The  elevation  at  the 
base  of  t)ie  mounainsis  about  5,500  to  C,000  feet.  North  of  Colorado  the  mountain 
chain  breaks  down  into  the  elevated  Laramie  Plains,  'mis  region  is  drained  in  the 
northern  part  by  the  Platte  River,  tlie  north  fork  in  Nebraska  and  the  south  fork  in 
Colorado;  by  the  Republican  River  in  southern  Nebraska;  by  tlie  Smoky  Hill  in  Kansas, 
and  by  the  Arkansas  and  its  branches  in  southern  (Colorado  and  Kansas,  it  is  an  im- 
mense, treeless  plain,  sloping  eastward  at  the  rate  of  about  10  feet  to  the  mile.  It  is  cut 
up  in  many  places  by  dry  channels  called  aiToyas,  which  carry  off  the  surf^^e  water 
and  convey  it  to  the  lai-ger  streams.  ♦  *  *  There  are  some  tracts  of  very  sandy 
land,  sometimes  thrown  into  ridges  and  sometimes  into  small,  sliiftmg  hillocks. 
But  by  far  the  larger  part  of  this  tract  is  a  rich  mixture  of  loam  and  clay,  increas- 
ing in  richness  as  we  proceed  eastward.  *  *  *  Near  Denver,  and  northward  on 
the  Platte  River  and  its  branches,  are  some  of  the  best  agi'icultural  lands  of  Colo- 
rado. Thev  are  irrigated  by  ditches  and  canals  drawn  from  the  mountain  streams. 
In  the  southern  part  of  the  State  the  Arkansas  River  lias  been  drawn  upon  for  pur- 
poses of  irrigation.  But  the  irrigable  lands  constitute  but  a  small  part  of  the  great 
plains.  They  are  mostly  elevated  above  the  streams,  and  for  a  supply  of  watesr  (other 
than  the  natural  rain-fall),  must  depend  u}x>n  welLs  and  artilicial  roservou's.  The 
rain-fall  over  this  region  averages  from  15  to  20  inches  i^er  year,  increased  occasion- 
ally in  the  southern  part  to  24  inches.    ♦    *    * 

Sufficient  time  has  not  elapsed  to  deteraiine  what  will  be  the  ultimate  success  of 
general  agriculture  in  this  section,  but  there  can  be  no  doubt  tliat  the  country  is 
eminently  adapted  to  pastoral  uses,  and  the  settlera  who  are  now  filling  up  "the 
coimtry  would  do  well  to  direct  their  efforts  to  stock-raising  and  dairy  interests. 
*  *  *  It  lias  been  ai'gued  that  in  this  region  agiiculture  can  not  be  successful 
from  a  want  of  sufficient  rain-falt,  but  it  is  now  claimed  by  those  residing  on  the 
soil  tlistt  this  is  erroneous.  It  is  said  tliat  in  the  natural  condition  of  the  soil  the  full 
benefit  of  the  rain-fall  is  not  obtained;  that  the  grotmd  is  so  densely  pack^  that  it  is 
impervious  to  moisture,  so  that  a  large  share  of  the  rain-fall  rapidly  runs  off  into  the 
arroyas  and  streams,  as  it  would  off  a  roof,  whereas  if  the  ground  were  plowed  and 
pulverized  a  large  part  of  the  rain-fall  would  be  retained.  ♦  ♦  *  Nature 
shows  her  willingness  to  respond  to  the  ameliorating  influences  of  cultivation.  No 
sooner  is  the  ground  plowed  and  corn,  sorghum,  or  millet  planted  than  a  crop  many 
times  as  heavy  as  that  of  the  native  soil  is  produced.  *  *  *  And  it  is  reason- 
able to  expect  that  nature  will  be  as  ready  to  help  in  the  production  of  perennial 
grasses  as  she  is  in  the  annual  ones.  There  is  every  reason  to  expect  tliat  even  the 
native  Grama-grass  may  be  made  to  double  its  yield  by  cultivation.  But  there  is 
a  considerable  number  of  grasses  native  to  that  district  which  are  more  thrifty  and 
productive  than  the  Grama  and  Buffalo  grasses,  and  if  they  were  selected  and'sown 
upon  properly  pro]:»ared  land  there  can  be  no  doubt  that  a  great  improvement  in  the 
grass  product  would  be  effected.  Indeed,  we  should  extend  our  inquiries  to  foreign 
grasses  cultivated  in  similar  situations.  But  this  is  a  question  which  can  only  b€ 
settled  by  exjierinient.  Such  grasses  and  forage  plants.requiro  to  be  subjected  to 
careful  and  ]jrotracted  trials  in  order  to  obtain  proof  of  their  relative  values  undex 
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different  conditions  of  soil,  raoistiire,  and  location.  These  experiments  arc  difficult 
and  expensive,  and  can  not  be  made  by  private  individuals;  hence  it  is  desirable 
that  the  Government  should  provide  an  experiment  station  in  a  central  and  char- 
acteristic location,  where  all  tne  commonly  cultivated  gi-asses  and  forage  j^lants,  and 
also  the  most  promising  native  ones,  could  be  thoroughly  tried  under  favorable  con- 
ditions. This  would  be  gi^eatly  in  the  interest  of  that  large  body  of  settlers  who  are 
now  taking  possession  of  the  country,  and  who,  without  the  aid  of  such  information 
as  could  thus  be  obtained  and  communicated,  will  be  exposed  to  many  losses  and 
disappointments  in  prosecuting  agriculture  under  the  peculiar  circumstances  here 
existing.  A  properly  conducted  and  well  continued  series  of  experiments  in  this 
direction  would  result  in  discoveries  of  great  value  to  the  f  utm'e  residents  of  this 
arid  district. 

The  statements  and  suggestions  above  quoted  were  made  during 
the  progress  of  the  **boom"  which  induced  thousands  of  poor  men 
to  rush  onto  the  plains  of  Kansas  and  Colorado  to  try  their  fortunes 
in  farming.  The  **boom"  burst  in  the  following  year.  •  A  dry  sea- 
son occurred  and  the  hopes  of  the  farmers  were  blasted.  Most  of 
them  had  risked  everything  in  the  venture,  and  many  were  compelled 
to  sell  or  abandon  their  lands  or  claims  and  seek  employment  else- 
where. This  was  especially  the  case  in  southwestern  Kansas  and 
the  adjoining  parts  of  Colorado. 

At  the  session  of  Congress  in  1887  an  unsuccessful  attempt  was 
made  to  establish  an  experimental  station;  but  at  the  next  session,  in 
1888,  provision  was  made  for  a  station  under  the  direction  of  the 
Commissioner  of  Agriculture.  In  August  of  that  year  a  location  at 
Garden  City,  in  southwestern  Kansas,  was  selected,  that  point  being 
considered  typical  in  soil  and  climate  of  a  large  region  or  surround- 
ing country.  The  station  is  on  the  north  bank  of  the  Arkansas 
River,  about  3  miles  from  the  town.  The  object  of  the  station  was 
to  make  experiments  with  grasses  and  forage  plants  in  order  to 
ascertain  what  kinds  were  best  adapted  to  culture  in  the  arid  dis- 
tricts. A  public-spirited  farmer,  Mr.  J.  M.  Jones,  gave  a  free  lease 
to  the  Government  of  240  acres  of  level  prairie  land,  lying  about  40 
feet  above  the  level  of  the  river.  Prof.  J.  A.  Sewall,  of  Denver, 
Colorado,  a  man  thoroughly  impressed  with  the  importance  of  the 
work,  and  from  experience  well  qualified  for  the  undertaking,  was  ap«- 
pointed  superintendent,  and  a  beginning  was  made  in  September  of 
that  year.  Eighty  acres  of  the  land  were  at  once  inclosed  by  a  sub- 
stantial wire  fence.  About  10  acres  of  the  land  had  been  broken  and 
cultivated  in  previous  years.  This  was  now  plowed  thoroughly  to 
the  depth  of  a  foot,  and  several  plats  of  a  few  rods  each  were  cov- 
ered with  sods  of  some  six  or  eight  kinds  of  native  grasses  collected 
in  the  vicinity.  In  the  spring  of  the  next  year,  1889,  a  large  number 
of  grasses  and  forage  plants,  both  native  and  foreign,  were  sown  on 
the  deeply  plowed  land,  and  were  mulched  with  straw,  chiefly  ior 
the  purpose  of  preventing  the  action  of  the  powerful  winds  which 
prevail  there  with  such  force  as  to  sometimes  sweep  the  seeds  from 
the  soil.  The  mulching  had  a  good  effect  in  protecting  the  surface, 
but  an  exceptionally  bad  effect  in  another  direction.  The  straw  had 
not  been  thrashed  clean,  and  the  seeds  left  therein  dropped  on  the 
soil,  germinated,  stooled  out,  and  threatened  to  smother  the  seeds 
which  had  been  sown.  Not  only  this,  but  it  was  discovered  that  the 
land  had  been  full  of  foul  weeds,  and  their  successors  sprang  up  in 
great  abundance,  and  would  have  completed  the  ruin  of  the  crops 
but  {6v  the  expensive  work  of  weeding  by  hand,  which,  although 
carefully  performed,  could  not  fail  to  remove  some  of  the  plants  of 
the  seed  sown,  so  that  the  remaining  crops  were  thin  and  had  not  a 
very  satisfactory^  start.    The  sods  that  had  been  transplanted  were 
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remarkably  vigorous  and  productive.   ^Tlie  principal  native  grassy 
sown  were  tJie  following:   Agropyrum  glaucum,  commonly  called 
Colorado  blue  stem ;  Andropogon  fa  rcatxis,  commonly  known  as  blue- 
joint;  Andropogon  scoparins^  known  here  as  wire  bunch  grass;  Chry- 
sopogon  nutans,  sometimes   called  wild  oats  ;  Panicum  virgaium, 
sometimes  called  switch  grass,  and  Sporobolus  cryptnndms.    About 
fifteen  kinds  of  Indian  grasses  were  sown,  but  almost  wholly  failed 
to  germinate.     Seeds  from  Europe  were  sown  of  meadow  foxt^ 
(AlopecAirusj)ratensi8)y  i^erennial  rye  grass  {Lolmmperenne)^  meadow 
rescue  (Festuca  pratensis  and  F.  elafior),  Hungarian  brome  grass 
(Bromis  inermis),  Eleusine  coracana^  Trifolium  incaniatuTny  Trifo- 
imm,  med him,  Melilotus  alba,  Galega  officinalis,  Viciavilhsa,  Vicia 
liirsxtta,  sainfoin  {Onohrychis  sativa),  spurry  {Spergida  arvensis),  and 
many  others.      Of  n  these  the  perennial  rye-grass,  meadow  fescue, 
spurry,  Hungarian  brome  grass,  and  sainfoin  were  the  most  success- 
ful and  promising  at  the  end  of  the  season. 

In  order  to  have  feed  for  the  teams  employed,  and  to  utilize  and 
subdue  the  land,  some  40  acres  were  broken  and  planted  in  several 
crops,  as  alfalfa  alone,  alfalfa  with  timothy  grass  and  orchard  grass, 
Johnson  grass,  and  millet.     These  were  irrigated  from  an  adjoining 
ditch,  made  vigorous  growth,  and  yielded  large  crops  of  hay,  about 
100  tons  being  put  into  stack.     Another  pieces  of  land  was  plants 
with  various  kinds  of  sorghums,  imphe,  and  Kaffir  com,  and  these 
withoxit  irrigation  made  a  remarkable  growth,  some  reaching  a 
height  of  10  feet.     The  Kaffir  corn,  although  growing  only  about  6 
feet  high,  produced  the  largest  proportion  of  foliage  (about  22  per 
per  cent,  of  the  entire  plant),  and  was  estimated  to  yield  at  the  rate 
of  more  than  20  tons  per  acre.     As  might  be  expected,  tliese  experi- 
ments were  attended  with  some  failures  and  discouragements.     But 
even  the  failures  are  instructive,  for  next  to  knowing  what  will  suc- 
ceed it  is  important  to  know  what  will  not  succeed.     On  the  whole, 
the  results  of  the  experiments  thus  far  are  promising,  although  onlv 
a  beginning  has  been  made.     The  preparations  for  next  year's  experi* 
ments  are  extensive.     The  remaining  160  acres  have  been  plowed^ 
and  fenced.     About  40  acres  have  been  sown  to  wint-er  rye,  which  at^ 
the  end  of  the  season  had  tnade  a  very  satisfactory  growth.     About 
2,000  pounds  of  native  grass  seeds  have  been  collected,  with  infinite 
labor  and  pains,  and  will  be  sown  next  spring.     These  wi^ll  make 
fields  of  from  10  to  40  acres  of  some  kinds.     Several  hundred  pounds 
of  foreign  seeds  have  been  imported,  and  it  is  believed  that  next 
season's  experiments  will  give  important  results. 

So  important  is  the  grass  work  considered  that  the  Department 
has  macle  arrangements  with  several  of  the  experiment  stations  in 
the  arid  districts  to  co-operate  with  them  in  a  series  of  exporiments 
on  grass  and  f (jrago  plants  suitable  for  cultivation  in  such  districts* 

NOXIOUS  WEEDS. 
By  F.  V.  CoviLLE,  Assistant  Botanist. 

The  entire  snbjui^iition  or  extermination  of  the  weeds  here  de- 
scribed can  be  secured  only  by  j perfect  cultivation  of  the  soil  in  which 
they  grow.  The  required  amount  of  cultivation  is,  however,  too 
expensive,  and  certain  indirect  moans  of  keeping  out  the  weeds,  or 
at  least  of  ])reventifig  tlieni  ivom  bei-oming  too  numerous,  must  be 
resorted  to.     In  the  case  of  annuals,  since  the  plants  die  at  the  end 
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of  the  year,  if.  in  addition,  the  seeds  can  be  prevented  from  matur- 
ing, the  remedy  is  easy.  Although  it  is  never  possible  in  this  way 
to  kill  every  seed,  so  that  there  will  be  none  to  germinate,  it  is  pos- 
sible to  greatly  reduce  the  damage  done  by  them.  Of  the  weeds 
here  described,  charlock,  stick-tight,  mayweed,  sow  thistle,  jimson- 
weed,  and  the  thorny  amaranth  are  annuals.  In  early  summer  they 
usually  do  not  withstand  the  ordinary  cultivation  to  which  they  are 
subiected.  But  in  fence  corners  and  out  of  the  way  places,  and  in 
fielas  after  the  crops  are  ripened,  the  weeds  are  commonly  allowed^ 
to  grow  and  mature  their  seeds  unmolested.  At  this  season  mow- 
ing, burning,  and  plowing  under,  and  that  too  before  the  seeds  are 
ripe,  are  the  best  preventives  that  can  be  used.  In  the  case  of  the 
perennials,  hedge  bindweed,  yellow  dock  and  bitter  dock,  the  same 
method  should  be  pursued,  but  it  is  ordinarily  true  of  these  plants 
that  their  seeds  mature  earlier  in  the  season  than  do  those  of  annuals, 
and  their  st "onger  roots  enable  thorn  better  to  resist  cultivation;  ana* 
for  this  class  of  weeds  the  only  remedy  is  constant  cultivation. 

ORDER  CRUCIFERJE. 
Charlock  {Drassica  Sinapisttnim), 

[Plate  I.] 

An  erect  annual,  coraraonlv  2  to  3  feet  high,  brandling  above.  Stems  smooth,  or 
■with  a  few  short  stir'i  hairs;  leaves  of  very  irregular  form,  commonly  from  ovate  to 
obov^te,  iiTegularly  sinuate- toothed,  tlie  uppermost  sessile  and  not  lobed,  the  lower 
petioled  and  lyrately  pinnatitld;  flowers  in  long  bractless  racemee  terminating  the 
oranches,  on  spreadmg  pedicels  i  to  i  inch  long.  Sepals  4,  linear,  i  inch  long.  Fetals 
4,  the  exserted,  obo  vate,  pale  yellow  limb  i  inch  long,  on  a  claw  of  the  same  length. 
Stamons  6, 4,  slightly  exceeding  the  sepals,  2  a  little  shorter.  Pistil  slender,  ovary  with 
2  parietal  placent?.\  2-celled;  style  longer  than  the  ovary,  surmounted  by  a  capitate 
stigma,  thu  whole  nearly  equaling  the  longer  stamens.  Fruit,  a  capsule  1  to  2  inches 
long,  slightly  spre^iding,  nearly  cylindrical,  tapering  to  an  acute  point,  smooth,  open- 
ing by  2  valves;  valves  sphtling  off  from  placenta  to  placenta,  and  from  the  base  of 
the  capsule  to  a  point  about  tvvo-thinls  the  distance  to  the  apex,  8-nerved  in  addition 
to  the  marginal  Hutures:  beak  (part  above  the  valves)  empty  or  l-seeded;  seeds  lying 
in  a  single  row  in  the  capsule. 

A  weed  introduced  from  Europe,  common  in  grain  fields,  especially 
in  the  northeastern  United  States,  doing  much  damage  by  growing 
thickly  over  partly  bare  areas  in  e  irly  summer  and  choking  out  tlie 
grain  that  remains.  The  plants  with  which  it  is  most  liable  to  be 
confounded  are  yellow  roclcet  (Barbarea  vulgaris*),  black  mustard 
(Brassica  nigra),  and  white  mustard  {Brassica  alba).  The  first  may- 
be identified  readily  by  the  comparatively  many  times  shorter  beak 
of  the  capsule;  the  second  by  its  shorter,  smaller  capsule  with  one- 
nerved  valves;  the  third,  by  its  bristly — hairy  capsule. 

ORDER  COMPOSITjE. 
V^vrcHFOixKS  (Bidens  frondosa), 

[Plate  n.] 

Plant  annual,  2  to  6  feet  high,  erect,  branchmg,  nearly  smooth,  leaves  opposite*, 
petioled,  pinnate;  leaflets  3  to  5,  lanceolate,  acuminate,  tapering  into  a  short  stp^lk 
below,  coarsely  serrate-dentate,  sometimes  reaching  5  inches  in  length.  Heads  ter- 
minating the  branches,  about  i  inch  high,  broad,  and  many  flowered.  Involucre 
in  2  series;  the  outer  scales  foliaceous,  linear  or  oblanceolate,  ciliate,  exceeding  the 
head;  the  inner  thin,  oblong,  acute,  shorter  than  the  flowers.  Rav-flowers  none  or 
inconspicuous.  Disk-flowers  all  fertile.  Pappus  of  2  downwardly  barbed  uwns. 
Achenia  flattened,  wedge-oblanceolate,  somewhat  upwardly  scabrous,  the  2  awns 
persistent  and  rigid. 

*  Plate  XIX,  Ann.  Rep.  Bot.  Dept.  of  Agr.,  1886.  ^ 
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The  plant  is  a  native  of  the  United  States,  but  grows  precisely  like 
ail  introduced  weed.     It  is  found  throughout  the  country  east  of  the 

t)lains,  and  is  especially  disagreeable  on  account  of  the  awiied  and 
)arbed  achenia,  which  stick  fast  to  any  object  that  they  ca.ii  pene- 
trate, very  commonly  to  clothing  and  to  the  wool  of  sheep.  By  this 
means  the  achenia  and  the  seed  within  are  disseminated. 

We  have  several  other  species  of  Bidens,  all  of  which  have  similar 
backwardly  barbed  awns  on  tlie  achenia,  but  the  remaining  charac- 
ters given  above  will  distingaiish  this  si)ecies  from  the  others. 

Bull  Thistle  {Cniosas  lanceolaius), 
[Plate  m.] 

• 

Biennial;  stem  2  to  4  feet  high,  iisuaUy  mucli  branched;  leaves  6  inches  long  or 
less,  lanceolate,  bristly  above,  cobwebby  beneath,  pinnatifid,  the  lobes  provided  at 
the  ai^ex  with  very  sharp  stiff  spines,  sessile,  the  margins  running  down  the  stem 
into  bristly  ragged  wings.  Heads  terminating  the  branches,  about  li  inches  high 
just  before  expansion.  Involucral  bracts  very  numerous,  imbricated,  narrowly  lan- 
ceolate, tai^eiing  into  a  slender  spine-tipped  apex;  ray-flowers  none;  disk-flowers 
fertile,  with  pale  red-purple  corollas;  pappus  of  copious  plumose  bristles. 

This  is  the  common  thistle  of  Europe  and  has  been  naturalized 
throughout  the  country  east  of  the  plains.  It  is  commonly  found  in 
pastures,  but  is  by  no  means  so  persistent  nor  so  troul)losoiTie  a  weed 
as  the  Canada  thistle.*  It  is  readily  distinguished  from  that  plant 
by  its  several  times  larger  heads  and  the  leaves  bristly  on  the  upper 
surface. 

Sow  Thistle  (Sonchus  olentceus), 

[Plate  rV".] 

Plant  annual,  H  to  4  fe«t  hic;h.  Stem  simple  u^)  to  the  infioreficence,  succulent, 
smooth,  glaucous.  Leaves  flaccid,  smooth,  glaucous  beneath,  alttniate,  oblon^^  in 
outline,  deeply  pinnatifid,  the  lower  lobes  horizontal,  the  terminal  deltoid,  all  with 
acuminate-aristate  irregular  teeth,  the  lower  leaves  on  mai-;2ined  petioles,  the 
upper  sessile  with  clasping  base,  the  auricles  usually  acute;  H^ads  iUK>ut  i  inch 
high,  many-flowered,  in  a  bracted  cyme  sometimes  leafy  below,  the  peduncles  oc- 
casionally somewhat  glandular-hairy.  Involucral  scales  narrowly  linear-lanceolate, 
thin,  a  few  of  the  outer  ones  sliorter;  receptacle  naked.  Flowfrs  aU  with  yellow 
ligulate  corollas;  pappus  of  very  fine  and  soft  copious  white  hairs,  a  few  in  each 
flower  coarser.     Achenia  flattened,  oblanceolate,  beakless,  striate. 

This  plant,  with  another  closely  allied  European  species  (S.  asper), 
is  naturalized  throughout  the  country.  In  S,  asper  the  leaves  are 
usually  not  lobed,  sometimes  slightly  so,  the  auricle  evenly  rounded, 
and  the  teeth  more  numerous,  longer  and  stilfer;  the  achenia  oblong- 
obovate,  3  to  5  nerved  on  each  side,  smooth.  These  two  Tveeds  some- 
what resemble  several  other  plants  (the  thistles  and  the  wild  lettuces) 
of  the  order  Compositae,  but  may  be  distinguished  by  ^he  charact'Crs 
given  in  the  description. 

Mayweed  (Anthemis  Cotula). 
[Plate  v.] 

Plant  an  annual ;  stem  1  to  2  feet  high,  sparingly  cobwelbbjr,  either  erect  and 
simple  below  or  w4th  spreading  branches  at  the  base.  Leaves  numerous,  alternate, 
commonly  1  to  2  inches  long,  twice  or  thrice  pimiatifid,  the  ultimate  segments 
short,  iinear,  almost  filiform,  with  a  minute  callous  point,  sparingly  cobwebby. 

♦  Plate  VI,  Ann.  Rep.  BotTDept.  of  Agr.,  188G.* 
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Heads  terminating  the  branches,  radiate :  disk  yellow,  i  to  i  inch  in  diameter, 
j^lobular,  or  finally  ovoid.  '  Involucral  scales  sonlewhat  imbricated,  lanceolate-ob- 
long, apprcsaeii,  with  membranaceous  margins,  and  apex  acute  or  obtuse.  Recepta- 
cle lanceohito  in  outline.  Flowers  of  the  disk  firtue,  the  upper  ones  subtended 
by  slender  ch  a  try  bracts.  Ray-flowers  neutral,  the  hgule  white,  i  to  ^  inch  long. 
Aclienia  oval-obovate,  dirty  yellow,  about  f  h;ie  long. 

This  weed  has  been  introduced  from  Europe  and  is  naturalized 
throughout  the  cultivated  regions  of  the  country,  its  particular  place 
of  growth  being  along  roadsides,  paths  trodden  by  cattle,  and  past- 
ures. It  closely  resembles  a  rather  uncommon  weed,  also  introduced, 
thfe  field  chamomile  (Anthemis  arvensis),  but  may  be  readily  distin- 
guished by  the  rant  yarrow-like  odor  oi  its  bruised  herbage,  by  its 
neutral  rays,  and  by  the  absence  of  chaff  irmong  the  lower  flowers. 
The  •chamomile  is  not  rank-scented,  has  pistillate  rays,  and  chaff 
throughout  the  head.  In  many  parts  of  the  West  it  is  called  dog 
fennel,  or,  to  distinguish  it  from  the  yellow  dog  fennel  {Heleniurn  ten- 
uifoliuTh),  white  dog  fennel. 

ORDER  CONVOLVULACE^. 
Hedge  Bindweed  {Convolvulus  sepium). 

[Plate  VI.] 

Rootstocks  slender,  creeping,  perennial ;  stems  slender,  few  to  several  feet  long, 
creeping  or  twining.  Leaves  alternate,  scattered,  long-petioled  (commonly  1  to  2 
inches),  hastate,  1  to  3  inches  long,  tapering  at  the  apex  to  an  ohtuse  or  acute  pomt,  the 
basal  lobes  a<?ute  or  obtuse,  sometimes  with  oncor  two  large  blunt  teeth br  lobes  near 
the  base,  usually  entire.  Flowers  single  in  the  axils,  on  naked  i)eduncles  exceed- 
ing tlie  leaves;  the  base* of  the  flower  closely  ihvested  by  two  opposite,  sessile,  ovate, 
foliaceous  bracts  \  to  1  inch  long.  Sepals  5,  similar  in  form  to  the  bracts,  but 
smaller  and  of  moi-e  delicate  texture.  Corolla  open  funnel-form,  \\  to  2^  inches  long, 
from  white  to  rose-purple,  the  margin  nearly  entire.  Stamens  0,  inserted  on  the 
l>ase  of  the  corolla,  included.  Pistil  1 ;  ovary  1  or  2  celled  ;  style  single,  slender, 
included ;  stigmas  2,  oblong,  flat.  Capsule  included  in  the  calySc  and  bracts,  4 
seeded.  ' 

The  plant  is  a  native  of  our  country,  but  is  found  as  well  in  Europe, 
Asia,  and  elsewhere,  widely  scattered.  It  varies  much  in  foliage, 
some  fonns  being  densely  short-pubescent  and  with  ^nall  narrow 
leaves.  It  is  found  in  most  districts  east  of  the  Rocky  Mountains  in 
moist  situations  alon.e:  streams  and  fence-rows,  and  in  cultivated 
fields  and  meadows.  It  creeps  and  twines  over  low  bushes  and  walls, 
frequently  causing  much  damage  and  much  annoyance  to  farmers 
by  twining  about  and  choking  field  crops  and  gi*ass.  It  closely  re- 
sembles the  morning  glories  (Ijwmcea)  and  the  common  bindweed 
(Convolvuhis  arvensis),  a  plant  not  yet  so  widely  naturalized  in  this 
country;  but  from  both  it  may  be  distinguished  by  the  presence  of 
the  pair  of  bracts  at  the  base  of  the  calyx. 

« 

ORDER  SOLANCE^. 

JiMSON  Weed  {Datura  Stramonium), 

[Plate  vn.] 

Annual;  stem  3  to  6  feet  high,  smooth,  branched  from  near  the  base,  the  branches 
spreading.  Leaves  alternate,  petioled,  ovate-oblong,  coarsely  and  irregularly  toothed 
or  lobed,  with  acute  or  acummate  teeth  and  apex,  smooth  when  mature.  Flowers 
single  in  the  forks  of  the  branches,  short  peduncled,  erect.  Calyx 'tul>ular,  \\  to  2 
inches  long,  with  5  lanceolate  acute  teeth.    Corolla  3  to  4  inches  long,  white,  fun- 
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xiel-shai)ed  with  a  spreading  5  angular  margin,  the  angles  with  short  filiform  points. 
Stamens  5,  insei-ted  near  the  base  of  ^he  corolla;  nlaments  long,  but  included. 
Pistil  1;  ftvary  4-celled,  many-ovuled;  atyle  long,  included,  with  2  oblong  stigmas. 
Ftuit  a  stiff  ovoid  spiny  capsule  about  1^  inches  long,  provided  at  the  base  with  a 
collar  composed  of  the  remains  of  the  calyx:  Seeds  very  numerous,  kidney-ehaped, 
pitted,  i  inch  long. 

The  Species  is  found  throughout  the  country,  but  is  especially 
abundant  in  the  states  east  of  the  plains.  It  gi^ows  in  cultivated 
fields,  aloiig  roadsides,  in  fence  corners,  and  various  waste  places. 
It  is  an  introduced  weed  supposed  to  have  come  from  Asia.  Another 
species  (D.  Tatida).  introduced  from  tropical  America,  has  about  the 
same  distribution,  out  is  in  most  districts  less  common.  It  differs  by 
having  the  stem  (wliichin  D.  Stramonium  is  green)  purplish  and 
the  corolla  pale  purple.  The  common  name  is  a  corruption  of  James- 
town weed.  It  is  also  called  thorn-apple  and  stramonium;  and  all 
three  names,  with ''  purple  "  prefixed,  are  applied  to  D,  Tatula. 

ORDER   POLYGONACE^. 

Yellow  Dock  (Rurnex  crispus), 

[Plato  vm.]  ' 

Perennial;  root  single,  thick,  vertical,  a  foot-  or  more  long,  tapering  g^dually 
below,  almost  without  rootlets.  Stem  erect,  1  to  4  feet  hieh  or  even  taller,  striate- 
angled,  tliick  (sometimes  |incli).  Leaves  narrowly  oblong-lanceolate,  tapering 
to  base  and  apex,  smoother  nearly  so.  the  margins  undulate,  the  radical  and  lower 
blades  3  to  9  inches  in  length  knd  long-x)etioled,  the  upper  Bhorter  and  becoming 
sessile.  Flowers  on  slender  recurved  pedicels,  jointed  near  the  base,  whorled  along 
the  branches  of  a  contracted  panicle  Benches  to  2  feet  long,,which  is  leafy-bracted 
below.  Sepals  6,  the  3  outer  smaller,  lanceolate,  forced  backward  in  fruit  by  the 
margins  of  the  others;  inner  ovate,  usually  obtuse,  enlarging  in  fruit  and  becoming 
somewhat  heart-shaped,  li  to  3  lines  long,  reticulate- vemy,  entire  or  with  minute 
teeth  at  the  ends  of  the  veins,  one  at  least  with  a  large  grain-Uke  body  on  the  back. 
Stamens  6,  not  exceeding  the  sepals.  Pistil  1,  with  3  short  styles  and  feathery  stig- 
mas: ovary,  1 -celled.  Fruit  an  ovate,  sharply  triangular,  smooth  and  shining,  dark 
brown  achenium  or  nut. 

The  plant  is  introduced  from  Europe  and  naturalized  in  most  re- 
gions across  the  continent.  It  grows  in  lawns,  meadows,  pastures, 
and  among  field  crops.its  perennial  root  rendering  it  unusually  difficult 
to  extirpate.  The  wavy  margins  of  the  leaves  have  given  rise  to  the 
specific  name  crispus  and  to  the  common  name  ** curled  dock'*  by 
which  it  is  often  known.  The  root  is  sometimes  used  medicinally, 
resembling  rhubarb  in  chemical  composition,  and  having  tonic, 
astringent,  and  slightly  laxative  properties. 

Bitter  Dock  (fiumc.v  ohfusifolius), 

[Plate  IX.] 

Plant  closely  related  to  R.  cris^jms,  but  with  the  following  differences:  Leaves  all 
petioled,  oblong-ovate,  tlie  base  obtuse  or  heart-shaped,  the  apex  obtuse,  not  con- 
spicuously undulate.  Panicle  slender,  tlio  whorls  of  flowers  some wliat distant.  In- 
ner sepals  deltoid-lanceolate,  witli  2  to  5  slender,  weak  teeth  on  each  side  near  the 
base. 

This  species  is  about  as  widely  naturalized  as  E.  crispus  and  is  of 
very  similar  habits.  It  may  be  distinguished  by  its  broader  leaves, 
slenderer  panicle,  and  the  teeth  of  the  inner  sepals*  The  veins  of 
the  leaves  are  often  reddish.  A  hybrid  "between  the  two  species  is 
of  frequent  occurrence.  It  is  characterized  by  leaves  nearly  those 
of  ij.  crisjnis,  and  with  the  teeth  of  the  sepals  very  much  shortened. 


^  i 
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ORDER   AMARANTACE^. 
Thorny  amaranth  {Amarantus  spinosua). 

[Plate  X.] 

Plant  annual,  erect,  much  branched,  1  to  3  feet  high,  smooth.  Leaves  alternate, 
ovate  to  lanceolate,  sharply  pointed ,  i  to  3  inches  long,  on  petioles  of  the  same 
length,  Smooth  on  both  sides:  each  leaf  bearing  in  its  axil  2  abruptly  diverg^g, 
Bhat-p,  stiff  spines  about  ^  inch  long.  Flowers  greenish,  small,  in  clusters  in  the 
axils  of  the  leaves  below,  passing  above  at  the  ends  of  the  btancheq  into  slender, 
flexuose,  leailess  spikes.  Male  flowers  botne  toward  the  apex  of  the  spike;  sepals  5, 
lanceolate,  minutely  aristate;  petals  none;  stamens  5.  Female  flowers  borne  lower 
down,  and  similar;  pistil  1,  with  3  styles.  Seed  borne  in  a  thin  membranaceous 
bag  or  sac,  lens-shaj^ed,  brown,  shining,  about  i  line  in  diameter.  . 

Tliis  plant  has  been  introduced  into  the  United  States  from  tropi- 
cal America,  and  has  spread  throughout  the  middle  and  southern 
regions  east  of  the  plains.  It  is  rarely  found  north  of  If ew  Jersey. 
Pennsylvania,  and  Illinois.  Its  spines  distinguish  it  at  once  from  all 
of  our  other  amaranths.  It  is  essentially  a  southern  weed,  growing 
in  out  of  the  way  places  and  to  some  extent  in  cultivated  fields,  the 
spines  rendering  its  presence  particularly  disagreeable. 

SHORTIA  aALACIFOIiIA. 

A  RARE  AND  INTERESTING  PLANT  OF  THE  MOUNTAINS  OF  NORTH  AND  SOUTH  CAROLINA. 

[Plato  XI.] 

Irfthe  year  1839  Dr.  Asa  Graj%  while  examining  the  herbari'jim  of 
Michaux  at  Paris,  came  upon  an  unnamed  plant,  new  to  him,  found, 
according  to  the  label,  in  the  mountains  of  Carolina.  It  was  col- 
lected there  by  MichauK  in  1788  during  his  travels  in  America.  He 
had  been  unable  to  identify  it  with  any  species  or  even  genus  which 
he  knew,  and  as  the  specimen  was  so  incomplete  (a  fruiting  one 
without  flowers)  he  placed  it  undescribed  Among  his  unknown  plants. 

During  an  excursion  made  in  that  region  in  1811  Dr.  Gray  was 
unable  to  find  the  plant,  and  in  the  roj)ort  of  the  species  collected  on 
the  trip  he  inserted  a  description  of  the  specimen  found  in  Michaux's 
herbariiYm.  By  reason  of  tlie  special  interest  attached  to  the  plant 
on  account  of  its  close  relationsnip  with  certain  others,  some  found 
only  in  eastern  Asia,  the  remainder  in  ejistern  America,  search  was 
made  by  many  collectors  for  this  species,  but  to  no  avail.  In  1877, 
however,  the  plant  was  accidentally  rediscovered,  this  time  in  flower, 
by  Mr.  G.  M.  Hyams,  on  the  banlcs  of  the  Catawba  River,  near  Ma- 
rion, McDowell  County,  N.  C,  in  the  lower  mountains  of  the  AUe- 
ghanies.  Not  a  great  abundance  of  si)ecimens  was  found,  but  a 
sufiicient  number  to  clearly  settle  the  relationshij)  of  the  plant,  of 
which  complete  descriptions  were  then  piiblished  by  Dr.  Gray. 

Unfortunately  the  call  for  so  rare  a  plant  nearly  or  quite  stripped 
this  at  that  time  the  only  known  locality.  Again  Shortia  bade  fair 
to  become  an  extinct  plant  with  a  finislied  history,  but  again  it  has 
come  to  light.  In  1880  Dr.  C.  S.  Sargent  visited  the  headwaters  of 
the  Keowee,  the  eastern  branch  of  the  Savannah,  and  here  following 
up,  by  means  of  Michaux's  diarj^,  the  trail  of  another  plant,  he 
found  Shortia  in  the  very' region  in  which  Michaux  had  discovered 
it,  in  the  high  mountains  of  Carolina. 

Since  that  time  a  local  botanist,  F.  E.  Boynton,  has  found  that  the 
plant  occurs  in  the  same  region  in  inexhaustible  quantities.    The 
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particular  locality,  as  described  in  a  letter  from  Mr.  Boynton,  is  on 
the  White  Water  and  Toxiway  Rivers  in  South  Carolina,  from  a 
short  distance  south  of  the  North  Carolina  boundary  down  to  the  junc- 
tion of  these  two  rivers  as  the  Keowee.  It  is  very  abundant  on  the 
little  brooks  that  flow  into  the  Whit-e  Water. 

Tlie  plant  belongs  to  the  order  Diapensiacese,  of  which  there  are 
only  three  other  species  in  the  United  States.  It  is  well  worthy  of 
cultivation  because  of  its  intrinsic  beauty,  and  its  history  makes  it 
still  more  attractive.  It  has  a  slender  creeping  rootstock  from  the 
end  of  which  rise  a  few  long-petioled,  oblong  or  orbicular,  toothed, 
evergreen  leaves;  and  a  few  slender  peduncles,  each  bearing  a  single 
primrose-like  flower  about  an  inch  in  diameter,  with  toothed  pet^s. 
It  succeeds  well  in  a  half  shady  place,  with  a  cool  house  in  winter, 
in  a  mixture  of  two  parts  peat  and  one  part  loam.  In  its  native  re- 
gion it  flowers  very  early  in  spring,  even  before  the  trailing  arbutus. 
Mr.  Boynton  collected  it  in  full  bloom  in  the  latter  paii;  of  March. 

THE  EXTERMINATION  OF  NUT  GRASS. 

j 

Tlie  following  is  an  alistract  from  an  article  published  by  the  Hon. 
G.  D.  Tillman  in  a  southern  agricultural  paper. 

A  figure  and  description  of  the  nut  grass  (Cyperus  rotundus),  or 
coco,  were  published  in  the  Annual  Report  of  this  Department  for 
1887  (p.  809,  PI.  XIII). 

Tl^  plan  of  campaign  to  extirpate  nut  grass  is  simply  to  prevent  it  maturing  seed 

alxne  ground.     Nearly  everybody  thinks  that  the  nuisance  reproduces  itself  •from 

the  nut  alone,  whereas  it  propagates  a  thousand  times  more  from  the  seed.     Hence 

.  to  effectually  and  quickly  destroy  nut  grass  on  any  land  infested  with  it,  the  soil 

^should  be  frequently  stirred  during  the  growing  period  of  summer  so  as  to  stimu- 

'late  e^ich  nut  and  seed  to  sprout  and  come  up.     It  is  a  waste  of  effort  to  attack  coco 

in  winter,  either  by  digging  or  plowing  or  turning  hogs  on  it.     The  best  time  for 

fightin.;-  it  is  between  midsummer  and  frost  time,  altliough  myriads  of  the  sprigs 

will  show  themselves  above  ground  in  a  day  or  two  after  each  working  of  the  soil, 

even  in  the  spring  months,  yet  no  seed-stem  will  shoot  up  till  late  in  the  season,  and 

the  secret  of  success,  as  before  remarked,  is  merely  to  cut  down  every  tall  stem, 

while  in  the  flowering  stage  at  the  latest,  and  the  sooner  the  better. 

The  old  method  for  destroying  coco,  by  cutting  it  off  under  the  surface  of  the 
gi'ound  every  time  a  sprig  appears  above  the  surface  is  a  useless  expenditure  of  labor. 

The  ground  should  he  often  stirred  with  the  plow  or  hoe,  from  April  to  frost,  as 
before  mentioned,  to  make  every  nut  and  seed  come  up  if  possible,  and  as  soon  as 
possible,  but  there  is  no  urgent  necessity,  as  far  as  eratlicating  tlie  grass  is  concerned, 
to  kill  its  sprigs  until  they  begin  to -shoot  up  seed-stalks.  For  this  purpose  it  is  only 
requisite  to  plow  up  or  cliop  down  the  grass  at  the  regular  intei'vals  of  working 
Indian  corn,  collards,  or  any  other  crop.  StiU  it  is  advisable  to  plant  the  land  in 
some  taU-growing  crop  which  shall  neither  cover  nor  obscure  any  coco  seed-stem  so 
as  to  prevent  it  being  observed  and  destroyed. 

By  the  above  method  two  years  are  ample  time  in  which  to  rid  any  ground  of 
coco.  In  fact,  one  season  is  sufhcient  to  eradicate  it,  except  that  a  few  scattering 
sprigs  will  show  themselves  in  subsequent  years,  which  can  easily  be  prevented  from 
going  to  seed  by  close  attention.  One  cause  that  has  enabled  coco  so  long  and  so 
defiantly  to  hold  its  sway  in  the  South  is  that  we  have  so  few  crops  which  are  boed 
or  plowed  in  the  fall  of  the  year.  This,  together  with  the  popular  error  that  coco 
propagates  from  the  nut  alone,  explains  the  whole  story  of  its  universal  triumph 
over  tne  patience,  sweat,  curses,  and  blows  of  the  millions  who  have  warred  on  it. 

It  was  further  found  by  Mr.  Tillman  that  the  seeds  of  the  nut- 
grass  pass  through  the  alimentary  canal  of  horses  with  unimpaired 
vitality,  and  that  manure  from  horses  fed  with  nut-grass  hay  quickly 
seeded  the  ground  on  which  it  was  used.  This  is  an  important  fact, 
and  means  that  nut-grass  hay  containing  ripe  seed  should  never  be 
fed  to  stock. 
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FLORIDA  PLANTS.      ' 

« 

By  J.  H.  Simpson,  Manatee,  Fla. 

NOTES  ON  Q&ASSES.  • 

Paspalum  distichum,  called  joint  grass,  is  common  in  Florida,  and 
is  generally  found  in  low  lands,  tliongli  it  is  said  to  grow  equally 
well  on  high!  ground.  I  have  frequently  found  it  growing  along 
roads  where  other  grasses  had  been  exterminated.  Mr.  Reagan,  of 
West  Florida,  says  it  grows  on  any  kind  of  soil,  and  that  drought 
does  not  affect  it.  It  spreads  very  rapidly,  rooting  at  every  joint. 
It  is  a  good  grazing  and  lawn  grass,  and  is  easily  transplanted.  It  is 
also  a  most  valuable  T)asture  grass. 

Paspalum plaiy came,  called  lawn  grass  or  Louisiana  grass,  usually 
grows  on  low  rich  land,  but  is  perfectly  at  home  in  poor  pine  land.  As 
a  pasture  grass  it  can  not  be  excellea,  and  is  also  an  excellent  lawn 
grass.  No  amount  of  grazing  or  trampling  by  stock  will  affect  it. 
The  more  it  is  grazed  and  ran  over  the  more  dense  it  becomes.  The 
celebrated  Miakka  Valley,  whete  thousands  of  head  of  stock  are 

Sastured  all  the  time,  is  covered  with  this  grass.  Two  years  aigo  last 
une  I  examined  it  at  the  close  of  the  dry  season,  and  though  it  was 
cropped  to  its  utmost  extent,  yet  it  was  a  perfect  dense  mat  without 
a  break  or  bare  spot,  although  it  had  been  grazed  ever  since  the 
settlement,  of  the  country.  It  flourishes  in  my  yard,  which  is  a  mis- 
erable quality  of  pine  land.  It  will  stand  severe  grazing  during 
long  droughts,  and  remain  under  water  for  weeks  without  injury. 

Panicum  Crus-galli,  or  barn  yard  grass.  This  grass  produces  im- 
mense crops  of  hay  an^  can  be  cut  twice  a  year,  and  then  pastured 
until  it  dies.  It  should  be  cut  while  in  blossom,  as,  if  that  be  delayed 
until  the  seed  ripens,  the  culms  become  woody.  When  once  established 
it  requires  no  seeding,  but  comes  up  every  year  of  its  own  accord  the 
same  as  crab-gi^ass.  Stock  do  better  on  it  tnan  on  most  other  kinds 
of  hay  or  fodder.  I  have  it  growing  in  poor  pine  land  and  the  culms 
sometimes  attain  a  height  of  6  or  7  feet. 

Panicum  gibbum, — This  most  valuable  grass  seems  to  have  been 
entirely  overlooked  as  far  as  its  qualities  for  hay  and  p&sturagd  are 
concerned.  It  usually  grows  in  wet  places  with  culms  2  to  3  feet 
high,  but  I  have  seen  specimens  that  measured  more  than  5  feet.  The 
late  J.  H.  Harris,  of  Braidentown,  inform^  me  that  he  believed  ho 
could  mow  from  3  to  5  tons  per  acre  of  the  niost  excellent  hay,  and 
that  it  was  also  an  excellent  pasture  grass.  He  had  experimented 
with  it  for  years,  and  was  satisfied  that  it  was  a  valuable  grass  for 
hay  and  pasture.  • 

PaniciLvi  sanguinale,  the  common  crab  grass  or  finger  grass. 
This  is  a  nutritious  and  valuable  grass  for  hay.  The  great  trouble 
for  hay  in  Florida  is,  that  it  is  not  ready  to  mow  till  after  the  rainy 
season  sets  it,  when  it  is  almost  impossible  to  cure  it.  It  makes 
excellent  j)asture  until  it  dies  down. 

Panicum  virgatum, — This  would  undoubtedly  be  a  valuable  grass 
for  hay  in  Florida,  as  it  so  nearly  resembles  the  cultivated  Guinea 
grass  which  is  so  highly  prized  for  hay.  Could  it  be  set  close  to- 
gether in  a  damp  meadow,  so  as  to  make  a  good  stand,  the  yield  of 
Hay  would  certainly  be  immense. 

petaria  macrostachya,  or  pigeon  grass.     This  is  a  wild  sx)ecies  of 
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millet,  resembling  Hungarian  grass.  It  grows  tall,  frequently  6  feet 
high,  with  erect  spikes.  It  grows  in  low  lands  and  is  also  perfectly 
at  home  on  the  poorest  pino  land.  It  should  be  cut  early  to  make 
good  hay. 

Andr^pogon  provincialis,  blue  joint.  This  is  one  of  the  grasses 
known  for  hay.  It  is  also  good  for  pasture  as  long  as  it  lasts,  but  in 
a  few  years  stock  will  kill  it  by  continual  grazing  and  trampling.  It 
is  equal  to  the  best  tame  hay  Known.  Having  mowed,  handled,  and 
fed  many  tons  of  it  for  seven  or  eight  years  I  know  whereof  I  affirm. 
All  the  andropogons  in  the  State  I  am  satisfied  would  be  valuable 
for  liay.  •  • 

Cynodon  Dactylon,  Bermuda  or  scutch  grass.  I  consider  this  the 
best  lawn  grass  for  this  region.  It  is  perfectly  at  home  in  the  poor- 
est pine  land,  forming  a  ciense  sward  that  is  there  to  stay.  Care 
should  be  taken  to  plant  it  in  pasture  or  lawn  only  ^here  it  is  intended 
that  it  should  remain,  as  it  is  difficult  to  eradicate  it.  It  is  a  most 
excellent  pasture  grass,  and  seems  to  be  adapted  to  the  dry  sandy 
soil  of  Florida. 

Panicum  Citnfisiiy  commonly  called  maiden  cane.  It  has  been 
stated  that  this  species  never  bloomed,  and  that  specimens  with 
hairy  sheaths  were  distinct  from  those  with  smooth  sheaths.  I  have 
ascertained  that  where  the  land  is  wet  and  rich  enough  so  that  it  has 
sufficient  vitality  to  produce  both  root-stocks  for  the  next  year  and 
culms  for  the  present  year,  it  does  bloom;  but  w^hen  the  land  is  so  dry 
and  poor  that  it  can  not  produce  both,  it  will  produce  the  root-stocli 
alone,  and  in  that  case  will  not  bloom.  I  have  ascertain^  that  the 
specimens  with  hairy  sheaths  are  from  the  same  plant  as  that  with 
•smooth  sheaths.     It  is  likely  to  j)rove  a  valuable  lorage  grass. 

OTHER   PLANTS. 

Nuphar  sagiftcefolia  Pursh  (a  species  of  pond  lily),  I  found  quite 
common  in  De  Soto  County,  and  sparsely  in  the  Miakka  River.  Dr, 
Chapman  credits  it  to/* Georgia  to  North  Carolina,"  atid  wrote  to 
me  that  ho  had  not  heard  of  its  growing  in  Florida.  (It  has  been 
collected  in  Santa  Rosa  County  by  Mr.  A.  H.  Curtiss.) 

Gordonia  Jasianthus  L.  (the  loblolly  t^ay),  grows  to  be  a  tree 
50  to  80  feet  high,  yet  begins  to  bloom  when  omy  3  or  4  feet  high, 
continuing  to  bloom  every  day  for  several  weeks  in  succession. 

A  species  of  cotton  (Qossyjnvm  hinsufiim,  perhaps),  is  a  natu- 
ralized shrub  or  tree  in  this  section,  sometimes  attaining  a  height 
of  ;;^0  feet,  with  a  diameter  of  J  foot.  It  grows  in  the  woods  long 
distances  from  cultivation;  indeed,  I  have  Known  of  no  cotton  being 
raised  in  this  section.  Rev.  Edmund  Lee,  of  Manatee,  Fla.,  told  me 
that  twenty-two  years  ago  a  party  of  movers  camped  in  a  lot  belong- 
ing to  him.  The  women  of  the  party  picked  over  some  sea-island 
cotton,  throwing  the  seed  on  the  ground.  This  sprang  up  and  grew, 
and  has  been  continued  in  propagation  ever  since.  I  have  seen  them 
in  all  stages  of  growtli  from  a  foot  liigli  to  small  trees. 

The  genus  Vifis  is  remarkable  in  this  section  for  the  very  few  fer- 
tile vines  found.  I  suppose  of  those  growing  in  their  native  habitat 
not  more  than  one  vine  in  a  hundred  is  fertile.  Vifis  Simpsoni 
Munson  is  the  second  most  common  species  w^e  have,  growing  in 

freat  profusion  in  the  hummoclvs,  especially  the  low  hummocks.     I 
ave  seen  hundreds  of  them,  and  yet  I  have  only  found  five  bearing 
vines  and  they  bear  but  a  few  graj^es.     Of  Vitis  coriaceo,  Shutt,  I 
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have  found  six  bearing  vines,  and  three  or  four  of  its  hybrids  that 
were  bearing.  Of  the  Floridn  form  of  Vifis  cpsiivalis  (which  is  with- 
out doubt  a  distinct  species),  I  have  found  six  bearing  vines.  Of  Vitis 
vvlpina  I  have  found  only  one  bearing  vine.  The  Vitis  Munsoniana 
J.  H.  S.  is  a  very  peculiar  species.  It  is  by  far  the  most  common 
species  we  have.  Its  native  habitat  is  in  the  hummocks,  where  prob- 
ably not  one  vine  in  five  hundred  is  a  bearing  one.  It  is  also  abun- 
dantly found  along  the  fences,  around  stumps,  and  in  waste  grounds 
in  poor  pine  lani:ls.  These  vines  have  come  from  seeds  dropped  by 
birds,  as  they  are  out  of  their  natural  habitat.  The  strange  part  is 
that  while  the  vines  which  gi'ow  in  hummocks  are  nearly  all  sterile, 
yet  those  that  spring  uj)  in  poor  pine  lands,  along  fences,  and  around 
stumps  are  largely  bearing  vines,  probably  one-half  of  .them  or  more. 
The  leaves  of  many  of  the  vines  remain  on  all  winter,  turning  red, 
yellow,  and  the  various  autumnal  tints  that  leaves  assume  in  a 
northern  forest.  Rarely,  the  leaves  remain  green  ^11  winter,  espe- 
cially south  of  this  place.  Several  of  the  bearing  vines  of  this  spe- 
eies  are  ever-blooming;  that  is,  they  bloom  at  intervals  from  April 
to  October,  but  as  the  stamens  of  the  fertile  flowers  are  short  and 
declined,  the  pollen  fails  to  fertilize  the  stigmas;  in  consequence, 
they  only  set  one  crop  (or  rarely  a  second  one)  fertilized  by  the  pol- 
len of  the  latest  blooming  sterile  flowers.  Botanists  have  usually 
described  Ampelopsis  hiiyinnata  Mx.,  as  destitute  of  tendrils.  Lin- 
naeus seems  to  have  been  of  this  opinion  when  he  oiamed  it  Vitis 
arborea.  Here,  however,  it  has  a  full  supply  of  once-forked  tendrils 
the  same  as  any  species  of  Vitis,  I  never  saw  a  vine  of  it  but  what 
had  its  internjittent  forkecf  tendrils  the  same  as  the  highest  species 
of  Vitis.  I 

Ci^sus  incisa  and  Cissus  sicyoides  L.  bloom  abundantly  in  this 
section,  but  never  set  fruit.  I  have  had  both  species  in  cultivation 
in  my  yard  for  years,  but  have  never  seen  a  berry  either  in  the  wild 
or  cultivated  state. 

Indigofera  tinctoria  L.,  wild  indigo,  is  described  as  being  herba- 
ceous. For  three  years  this  plant  has  continued  growing,  blooming, 
and  producing  seecl  on  my  grounds,  and  has  become  a  shrub.  It  will 
probably  continue  to  grow  until  killed  by  frost. 

Erythrina  herbacea  L.  is  described,  as  its  name  indicates,  as  be- 
ing herbaceous.  Here  it  is  a  shrub  or  tree.  On  Terraceia  Island, 
near  thetaouth  of  Tampa  Bay,  where  the  soil  is  very  rich  and  frost 
seldom  occurs,  it  grows  to  be  a  tree  30  feet  high,  as  1  have  been  in- 
formed by  a  reliable  botanist.  At  Cedar  Key  I  found  it  to  be  a  shnrb 
3  or  4  feet  high. 

Chapmania  floridana  T.  and  G.,  a  leguminous  jdant,  is  a  morn- 
ing bloomer,  withering  and  closing  about  8  or  9  o'clock  a.  m.,.when 
the  sun  shines,  or  a  little  later  when  cloudy. 

Jussicea  erecta  *  L.  1  have  found  growing  in  two  or  three  places 
in  Manatee.  It  varies  greatly  in  size,  from  a  simple-stemmed  plant 
of  a  few  inches  in  heiglit  to  a  tall  branching  one  several  feet  high, 
and  always  grows  on  dry  land.  The  tallest  one  I  saw  was  9^  feet 
high  and  began  to  branch  2  inches  from  the  ground.  It  is  an  annual, 
and  begins  to  bloom  when  but  a  few  inches  high.  The  flowers  are 
small  and  the  petals  caducous. 

The  Citrillxis  vulgaris  Schrad.  (watermelon)  is  naturalized  along 
the  Manatee  River.     Some  years  ago  I  followed  down  the  north  side 

*  J.  acuminata,  Sw. 
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of  the  river  below  Palmetto.     For  a  distance  of  probably  2  miles  I 
found  watermelon  vines  growing  in  the.  channel  of  the  river  every 
few  rods.     They  were  growing  in  pure  sand  so  close  to  the  salt  water 
that  it  looked  as  if  they  must  nave  been  wholly  or  partly  submerged 
at  high  tide.     All  along  the  bank  of  the  river  where  these  vines  grew 
it  waa  primitive  forest.     None  of  the  land  was  cleared  or  cultivated, 
and  not  a  habitation  in  sight  on  that  side  of  the  river.     Watermelon 
vines  are  spontaneous  on  my  place,  springing  up  where  I  have  never 
dropped  a  seed,  those  from  which  the  vines  came  having  perhaps 
been  carried  by  rats.     Strange  to  ^ay,  though  I  have  often  planted 
seed  on  the  same  lot,  not  one  of  them  ever  ripened  a  melon,  wnile  the 
volunteer  ones  bore  fine  fruit,  one  of  them  weighing  28  pounds. 

Opuntia  tuna  Mill.,  a  prickly  p^ar,  is  rarely  mentioned  in  our 
botanies,  though  it  is  common  along  the  coast.  It  produces  large, 
obovate  joints,  and  long  stiff  spines,  so  that  I  have  hsCd  them  pene- 
trate my  boots  while  walking  among  them.  It  is  many  times  larger 
than  the  Opuntia  vulgaris  which  is  so  common  in  pine  land.  Some- 
times, but  rarely,  it  is  found  in  hummocks  some  distance  from  the 
coast.  ^ 

Psidium  Ouaiava  Raddi,  the  guava  plant,  seems  to  have  been  over- 
looked as  a  naturalized  shrub  in  Florida.  Dr.  Chapman,  in  the 
Supplement  to  the  Southern  Flora,  savs  it  is  bultivated  at  Manatee, 
and  occurs  along  the  west  coast  of  Florida.  There  are  thousands 
of  these  shrub^  growing  wild  all  over  this  section  of  the  State.  They 
grow  so  thickly  in  some  places  along  the  streets  of  Manatee  that  they 
hide  from  view  the  fences,  and  the  spontaneous  ones  usually  do  better 
than  those  that  are  planted.  *   . 

Samhucus  Canadensis  L.,  the  elder  bush,  which  is  only  a  shrub 
in  the  Northern  States,  often  becomes  a  tree  in  south  Florida.  One 
of  my  neighbors  has  a  tree  of  this  species  that  is  13  of  14  inches  in 
diameter. 

Helianthus  littoralis  Chap.,  a  wild  sunflower,  is  a  new  species, 
which  has  been  confounded  with  if.  floridanus  Gray.  The  new 
species  is  a  perennial,  with  tuberous  roots,  stom^  slender,  rough, 
covered  with  short  rather  stiff  hairs,  simple,  2  to  2t}  feet  high; 
leaves  lanceolate,  rough,  1-veined,  sessile,  margins  revolute,  entire, 
rounded  at  the  base,  1  to  1\  inches  long,  3  to  4  lines  wide,  .close 
togetlier  on  the  stem;  stems  generally  with  a  single  head,  some- 
times corymbosely  branched  near  the  summit,  the  Dranclies  termi- 
nated by  a  solitary  head;  heads  6  to  9  lines  in  diameter;  disk  yellow; 
rays  about  10,  an  inch  long,  narrow;  scales  lanceolate,  acute,  spread- 
ing, in  about  4  rows.  Plant  begins  blooming  in  May  or  June  and 
blooms  for  several  months.  It  does  not  exude  a  resinous  gum  when 
bruised. 

Ulinus  Americana  L.,  the  American  elm,  is  found  in  Manatee 
County,  but  instead  of  being  the  large  magnificent  tree  that  it  is  in 
the  North,  it  is  a  mere  pigmy.  The  hirgest  specimens  I  have  seen  in 
this  section  are  not  more  than  25  or  30  feet  high  and  5  or  G  inches  in 
diameter. 

The  genus  Smilax  is  a  most  difficult  one  as  here  found.  There  are 
nine  si)ecics  in  this  county,  and  the  identification  of  most  of  them  is 
little  better  than  guess-work.  Dr.  Chapman  and  Professor  Darby 
say  that  the  berries  of  Smilax  pvmila  Walt,  are  white  or  whitish. 
Professor  Wood  says  they  are  red,  and  he  is  correct  so  far  as  I  have 
olw.'rved,  for  in  every  instance  I  have  found  tiiem  red. 

Vittaria  liiitata  Swz.  is  a  remarkable  epiphytic  fern.     Its  lonr^. 
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narrow,  grass-like  fronds  look  far  more  like  an  endogen  than  any- 
thing else,  at  first  sight.  I  have  seen  the  fronds  2  to  2i  feet  long, 
and  not  more  than  2  or  3  lines  wide. 

Nephrolepis  exaUata  Schott,  grows  either  as  an  epiphyte  on  trees, 
or  more  commonly  here  in  deep  shady  woods  in  the  ricn  leaf  mold 
among  the  trees.    It  grew  very  abundantly  along  a  ditch  in  poor 

Sine  land  where  it  was  entirely  exposed  to  the  sun  in  the  village  of 
[anatee;  so  it  appears  to  be  perfectly  at  home  as  an  epiphyte,  or 
Sowing  in  dense  shade  in  leaf  mold  ux  the  ground,  or  in  poor  pine 
ad  fully  exposed  to  the  sun. 


UNZOLA  PALMERI. 

A  NEW  GRASS  OP  ECONOMIO  IMPOBTANCK. 

In  1885  Dr.  Edward  Palmer  collected,  near  the  mouth  of  the 
Colorado  River,  some  specimens  of  a  grass  from  which  he  said  the 
Cocopa  Indians  obtained  the  seeds  in  large  quantities  and  used  them 
as  food.  At  the  time  he  was  there  the  grass  was  out  of  flower  ;  he 
found  only  a  few  disconnected  spikelets,  and  the  botanical  characters 
could  not  well  be  determined.  In  April  of  the  present  year  Dr. 
Palmer,  being  employed  by  the  Department  of  Agriculture  to  make 
botanical  investigations,  made  another  visit  to  the  locality  and 
obtained  in  that  region  specimens  in  good  condition,  enabling  me  to 
locate  the  plant  botanically.  As  the  genus  Uniola  is  defined  by 
Bentham  &  Hooker,  our  grass  must  be  considered  as  of  that  genus. 
Its  general  appearance  and  habit  is  that  of  Distichlis,  from  which 
it  differs  in  having  four  of  the  lower  glumes  (instead  of  two  only) 
in  each  spikelet  empty,  ^.  e.,  without  palet  or  flower,  and  in  the  dis- 
articulation of  the  rhachis  between  the  spikelets  of  both  sexes — ^that' 
is,  the  spikelets  break  apart  between  the .  several  flowers  when 
mature.  This  disarticulation  occurs  also  to  some  extent  in  the 
fertile  spikes  of  Distichlis,  but  not  in  the  male  or  infertile  ones.  On 
the  other  hand  it  differs  from  Uniola  in  its  dioecious  character,  and 
here  agrees  with  Distichlis.  It  seems  in  fact  to  connect  these  two 
genera,  but  so  long  as  the  two  are  kept  distinct  it  must  stand  as 
Uniola.  SpecificaJly  it  is  new,  and  I  have  given  it  the  name  of  ^U. 
Palmeri. 
The  following  notes  I  collect  from  Dr.  Palmer's  letter  : 
The  specimens  were  collected  at  the  Horseshoe  Bend  of  the  Colo- 
rado River,  35  miles  south  of  Lerdo  by  the  river,  and  12  to  15  miles 
from  its  mouth.  Tfiis  is  the  most  extensive  locality  of  the  grass, 
thence  extending  down  to  the  mouth  of  the  river.  It  covers  a  space 
of  from  1  to  20  miles  wide,  and  occurs  on  both  sides  of  the  river. 
It  is  estimated  that  there  are  from  40,000  to  50,000  acres  covered 
with  this  grass.  It  grows  from  2  to  4  feet  high,  from  strong,  deep 
root-stocks,  frequently  many  culms  from  the  same  root.  Tiie  stems 
are  covered  to  the  top  with  the  sharp,  stiflt  leaves.  The  sterile  plant 
grows  more  or  less  mixed  with  the  other,  but  at  times  in  masses 
entirely  by  itself.  Dr.  Palmer  noticed  several  forms.  One  of  these 
is  more  slender,  with  the  leaves  shorter,  more  numerous,  and  more 
finely  pointed.  This,  he  says,  grows  on  land  that  has  but  little 
overflow.  Where,  by  changes  in  the  river,  any  patches  are  left 
above  tide- water,  they  soon  die. 

AG  89 26 


894  REPORT   OF  THE   6BCRETABY   OF   AGRICULTURE. 

The  Indians  come  together  here  at  the  proper  season,  in  April, 
and  gather  this,  to  them,  important  article  of  food.     As  ite  quantity 
depends  on  the  overflow  of  the  tides,  and  the  tides  are  sure  to  occur, 
they  have  an  assured  crop  without  any  other  labor  than  gathering 
and  caring  for  the  grain.    Tlie  gatherers  enter  the  fields  as  soon  as 
the  tides  have  entirely  run  off,  where  the  soil  is  an  adhesive  clay  so 
soft  that  the  Indians  often  sink  nearly  to  their  knees  in  gathering 
the  grass,  and  as  soon  as  the  tide  begins  to  flow  they  return  with 
the  result  of  their  labor  to  their  camps.     It  is  quite  difficult  to  puU 
up  the  plant  by  the  roots,  as  these  are  often  two  to  four  feet  long, 
but  the  stems  are  brittle  and  easily  break  off  above  the  root.     The 
Indians,   in  harvesting,  use  any  old  knife,  or  if   they  have  none 
they  take  a  flat  piece  or  wood  and  form  an  edge  on  each  side,  and 
with  this  they  sever  the  stem^,  the  left  hand  grasping  the  tops, 
which  are  then  thrown  into  a  basket.     The  rigid,  spiny-pointed 
leaves  make  the  process  a  painful  one.    The  grain  has  to  be  cut 
wheh  a  little  green,  because  of  the  easy  separation  of  the  spikelets. 
In  order  to  dry  the  heads  as  quickly  us  possible,  large  fires  are  made, 
and  the  heads  are  piled  around  so  that  the  flames  penetrato  between 
them.    When  they  have  been  sufficiently  exposed  to  the  fire  a  stick 
is  used  to  thrash  the  heads,  which  breaks  up  the  spikelets,  but  does 
not  separate  the  chaff  or  glumes  from  the  grain.    The  dried  and 
dissevered  spikelets  are  then  taken  to  a  piece  of  ground  prepared 
for  the  purpose,  and  the  Indians  tread  upon  and  rub  the  gram  be- 
tween their  feet  until  the  seeds  are  shelled  out. 

This  process  is  more  easily  accomplished  after  the  grain  has  been 
exposed  a  while  to  the  sun,  but  in  any  case  it  is  pretty  trying  to  the 
feet  because  of  the  sharp,  stiff  points  of  the  chaff.  The  action  of 
the  tide  knocks  off  and  carries  away  considerable  of  the  grain,  but 
^fchis  is  left  in  rows  at  the  edge  of  the  contiguous  dry  lanct,  ana  the 
Indians  gather  much  of  it  and  rub  it  out.  They  have  to  be  expedi- 
tious in  their  harvest,  as  wind  storms  are  liable  to  arise  and  destroy 
or  injure  the  i)roduct  of  their  labors. 

Dr.  Palmer  was  accompanied  on  his  trip  by  two  gentlemen  con- 
nected with  the  U.  S.  Fish  Commission,  who  took  photographs  of 
the  grain  field,  and  of  the  thrashing  and  treading  out  or  the  seed 
from  the  chaff. 

It  is  not  yet  ascertained  how  far  up  the  river  this  grass  extends, 
but  probably  to  the  limit  of  tide-water,  and  in  this  case  it  will  yet 
be  found  within  our  boundaries.  The  related  Distichlis  maritima 
grows  not  only  on  the  sea-coast,  but  in  nearly  all  saline  and  alkaline 
grounds  in  the  interior  of  the  country,  but  we  -can  not  infer  from 
that  fact  that  this  species  might  be  cultivated  outside  of  the  reach 
of  the  tides. 

USEFUL  DBBERT  PLANTS. 

The  southwestern  portion  of  the  United  States,  embracing  western 
Texas,  New  Mexico,  Arizona,  and  southern  California,  constitutes 
what  may  be  called  the  desei-t.  belt.  In  this  stretch  of  country  there 
are  many  mountain  ranges,  with  numerous  high  j)eaks,  whose  sides 
are  covei^d  with  timber,  and  their  bases  covered  with  grass  and  sup- 
porting thousands  of  cattle  and  sheep.  But  a  great  portion  of  the 
country  possesses  many  of  .the  natural  features  of  the  northern  por- 
tion of  the  African  Sahara.  Several  years  ago  Mr.  Melivier,  a  mem- 
ber of  the  Acclimation  Society  of  France,  visited  Mexico  and  our 
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southwestern  borders  in  order  to  study  the  vegetation  of  the  arid  and 
desert  regions.  He  was  struck  by  the  similarity  of  climate  between 
this  region  and  southern  Algiers.  In  his  report  he  states  that  he 
found  a  large  desert  belt,  extremely  dry,  with  winters  of  copious 
rains,  with  such  intense  solar  radiation  and  dryness  of  air  as  to  cause 
enormous  variations  of  temperature  and  humidity.  Noth withstand- 
ing these  conditions,  so  unfavorable  for  richness  of  vegetation,  he 
found  that  there  was  a  greater  element  of  utility  in  the  native  pro- 
ductions of  this  country,  and  that  several  of  the  wild  plants  might 
witl^  benefit  be  introduced  into  the  Algerian  Desert.  Among  these 
plants  he  mentions  the  mesquite  and  screw  bean,  the  cactus  fruits, 
the  different  agaves  and  yuccas,  and  the  nut  pine.  In  some  places 
he  found  a  considerable  Indian  population  of  good  physical  devel- 
opment, who  obtained  their  subsistence  largely  from  the  plants  na- 
tive to  the  countiy,  which  furnished  them  edible  grains,  sweet  fruits, 
alcoholic  drinks,  and  useful  fibers.  The  observations  of  Mr.  Me- 
livier  are  extremely  interesting,  but  we  only  allude  to  them  here  in 
oi*der  to  draw  some  attention  to  the  possibility  of  an  extensive  prac- 
tical utilization  of  the  native  desert  productions.  One  of  the  most 
widely  diffused  plants  of  the  desert  region  is  the  prickly  pear  or  cac- 
tus in  many  forms.  In  some  parts  of  western  Texas  cattle-men  have 
learned  to  utilize  these  plants  in  feeding  and  fattening  domestic  ani- 
mals. They  produce  abundantly  a  pulpy  fruit  which  is  not  palatable, 
but  the  plants  are  essentially  like  the  "tunas"  of  Mexico,  which 
furnish  a  rich  saccharine  ana  nutritious  pulp,  and  these  valuable 
varieties  can  easily  be  substituted  for  the  wild  ones.  In  Arizona 
and  southern  California  the  tree  cactus,  or  Cereus  giganteus,  and 
several  related  kinds  furnish  pulpy  fruits,  which  form  an  impor- 
tant article  of  Indian  food,  and  a  proper  selection  and  cultivation  of 
the  best  varieties  of  these  might  be  made  useful  and  profitable. 
Next  to  the  cactus  family,  the  various  kinds  of  yuccas  and  agaves 
form  a  striking  feature  of  vegetation,  and  many  oi  them  are  utilized 
by  the  native  inhabitants  for  food  and  for  fibers.  Some  of  these  have 
a  pulpy,  edible  fruit,  and  most  of  them  furnish  a  mass  of  condensed 
foliage,  which  in  the  young  state  is  roasted  and  eaten  with  great  rel- 
ish and  is  an  unfailing  resource  in  time  of  scarcity  of  other  food. 

One  of  the  most  widely  diffused  plants  of  the  arid  belt  is  the  mes- 
quite tree  or  bush.  ThisT)roduces  two  crops  per  year  of  beans,  which 
have  a  high  value  as  feed  for  stock.  The  aborigines  of  the  country 
made  great  use  of  these  beans  as  an  article  of  food.  The  production 
of  "this  desert  fruit  might  be  developed  to  any  extent  desired.  An- 
other desert  product  having  great  prospective  value  is  a  root  called 
canaigre,  or  botanically  Rurtiex  hymenosepalus.  The  root  contains 
a  large  percentage  of  tannic  acid,  and  it  is  being  employed  in  tan- 
ning leather.  If  it  were  brought  under  cultivation  it  could  be 
raised  in  great  quantities  and  with  much  profit.  It  is  also  reputed 
to  have  medicinal  properties  analogous  to  those  of  Turkey  rhuoarb. 
The  common  creosote  bush  of  the  desert  {Larrea  Mexicana)  fur- 
nishes a  gum  which  is  a  good  substitute  for  the  shellac  of  commerce. 
The  mesquite  bush,  in  addition  to  the  value  of  its  beans,  also  pro- 
duces a  gum  which  is  an  excellent  substitute  for  the  gum  arable  of 
commerce. 

The  above-named  plants  are  among  those  which  may  be  utilized 
without  irrigation.  When  we  come  to  add  the  influence  of  an  arti- 
ficial supply  of  water,  there  is  scarcely  any  product  of  semi-tropical 
countries  which  can  not  be  abundantly  produced. 
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REPORT  OP  THE  SECTION  OF  VEGETABLE  PATHOLOGY. 


SiK:  I  have  the  honor  to  submit  herewith  my  report  on  the  work 
of  the  Section  during  the  past  year.  No  attempt  has  been  made  to 
give  the  details  of  any  particular  investigation,  these  bein^  left  for 
publication  either  in  tne  Quarterly  Journal  or  in  special  Dulletins 
which  are  being  issued  from  time  to  time. 
Respectfully, 

B.  T.  Galloway, 
Chief  of  the  Section. 
Hon  J.  M.  Rusk, 

Secretary. 


I.— PUBLICATIONS  AND  CORRESPONDBNCB. 

During  the  year  the  Section  has  issued  at  regular  intervals,  under 
the  title  of  The  Journal  op  Mycology,  four  bulletins,  tne  first 
number  having  been  distributed  in  April.  Each  number  contains  on 
an  average  about  fiftv  pages  and  is  illustrated  by  from  two  to  four 
plates  with  additional  hgures  in  the  text.  The  Journal  is  specially 
designed  to  aid  experiment-station  workers  and  others  engaged  in 
the  study  of  fungi,  many  of  whom  do  not  have  access  to  the  con- 
stantly increasing  literature  on  the  subject. 

Being  the  only  strictly  mycological  publication  in.  the  country,  its 
pages  are  open  to  all  workers  in  this  branch  of  science  who  may  have 
anything  of  value  to  contribute.  In  each  number  an  eifort  is  made 
to  bring  together  brief  reviews  and  abstracts  of  the  important  cur- 
rent literature,  special  attention  being  given  to  foreign  publications 
in  order  that  our  workers  may  know  what  is  being  done  in  other 
countries.  Some  of  the  more  practical  subjects  discussed  in  the 
recent  numbers  are:  (1)  Treatment  of  apple  scab,  by  Prof.  E.  8.  Goff, 
of  the  Wisconsin  Experiment  Station ;  (2)  treatment  of  potato  rot, 
by  Clarence  M.  Weed,  of  the  Ohio  station;  (3)  peach  rot  and  blight, 
by  Dr.  Erwin  F.  Smith,  etc. 

The  Journal  is  distributed  among  botanists  of  all  countries,  and 
the  hearty  reception  it  has  met  with  everywhere,  together  with  the 
constantly  increasing  demand  for  it,  is,  we  believe,  sufficient  proof 
of  its  value. 

Bulletin  No.  9,  on  Peach  Yellows,  which  was  referred  to  in  my 
last  report,  was  issued  in  March,  and  the  whole  edition  of  5,000  was 
practically  exhausted  in  less  than  a  month. 

There  have  been  nearly  two  thousand  five  hundred  applications 
for  this  bulletin  in  excess  of  the  edition,  and  the  plates  usea  in  illus- 
trating it  have  been  purchased  by  a  number  of  horticultural  societies, 
their  plan  being  to  publish  extracts  from  it  in  their  annual  reports. 
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In  this  way  important  inf  onnation  contained  in  the  bulletin  will 
reach  many  who  do  not  have  access  to  it. 

Bulletin  xTo.  10,  a  report  on  the  experiments  made  in  1888  in  the 
treatment  of  the  downy  mildew  and  black-rot  of  the  grape  vine,  was 
issued  early  in  the  season.  In  many  respects  this,  is  the  most  im- 
portant publication  yet  sent  out  by  the  Section,  as  it  contains  an 
account  of  the  first  successful  treatment  of  black-rot.  This  disease 
has  ravaged  our  vineyards  for  more  than  forty  years,  and  until  this 
Department  took  up  tne  matter  three  years  ago  no  systematic  attempt 
had  been  made  to  combat  it  or  even  discover  its  cause.  It  is  now 
generally  known  that  the  disease  is  due  to  a  microscopic  parasitic 
plant,  which,  developing  in  and  appropriating  the  juices  of  the  grape, 
produces  the  effects  with  which  every  grape-ffrower  is  familiar.  The 
life  history  of  this  organism  has  been  carefully  traced,  and  the  light 
thos  thrown  upon  its  nabits  has  enabled  us  to  apply  the  proper  reme- 
dies at  the  proper  time. 

In  addition  to  the  foregoing,  the  Sectibn  has  published  four  cir- 
culars under  the  following  titles: 

No.  6,  Treatment  of  Black-rot;  No.  7,  Grape  Vine  Diseases;  No.  8, 
Experiments  in  the  Treatment  of  Pear  Leaf -blight  and  the  Apple 
Powdery  Mildew;  No.  9,  Root-rot  of  Cotton.  Tne  results  set  forth 
in  Circular  No.  8  are  discussed  more  fully  under  Field  Work. 
The  edition  of  this  circular  was  5,000,  but  such  was  the  demand  for 
it  that  it  was  exhausted  in  something  less  than  two  weeks.  The  fore- 
going publications,  all  of  which  have  been  issued  since  January, 
1889,  aggregate  650  pages,  66  plates  and  10  maps  and  7  figures  in  the 
text. 

It  is  gratifying  to  announce  that  there  is  an  increasing  demand 
for  all  of  these  publications.  This  has  been  especially  noticeable 
since  the  adoption  by  you  of  special  means  for  bringing  more  promptly 
and  clearly  before  the  general  public  the  subjects  under  investigation. 

The  Section  has  in  preparation  four  special  bulletins,  one  of  which 
is  now  about  ready  for  tne  printer,  ana  it  is  hoped  that  the  rest  will 
be  ready  for  submittal  within  a  year. 

During  the  year  the  Section  has  received  and  answered  something 
over  two  thousand  five  hundred  letters,  these  for  the  most  part  relating 
to  subjects  requiring  more  or  less  investigation.  It  frequently  hap- 
pens tnat  days  or  even  weeks  of  painstaking  research  must  be  maae 
before  some  of  the  questions  propounded  can  be  answered  satisfac- 
torily, so  that  the  care  of  the  correspondence  alone  consumes  fully 
one-third  of  my  own  and  my  assistants'  time.  This  work,  too,  is  of 
a  character  that  makes  little  or  no  showing  before  the  general  public, 
nevertheless  we  put  forth  every  effort  to  encourage  it,  as  we  believe 
it  is  a  most  important  means  of  disseminating  useful  knowledge. 

The  Section  nas  now  been  fairly  established  three  years,  and  the 
steady  increase  of  the  correspondence  is  shown  by  the  fact  that  the 
first  year  the  number  of  letters  received  was  about  five  hundred,  the 
second  year  one  thousand  five  hundred,  and  this  year,  as  already 
stated,  something  over  two  thousand  five  hundred. 

n.— PTBLD  WORK. 

The  work  of  the  Section  is  divided  into  two  parts,  namely,  laboratory 
investigations  and  field  experiments.  The  first,  of  course,  must  be 
done  in  order  to  intelligently  undertake  the  second.  Our  general  plan 
is  t^  thoroughly  investigate  a  subject  in  the  laboratory,  supplementing 
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it  by  STich  field  investigations  as  the  subjects  in  hand  show  to  bo  nec- 
essary;  then,  when  our  knowledge  of  the  particular  disease  is  sufficient 
to  warrant  us  in  undertaking  experiments  in  the  way  of  combating 
it,  a  locality  is  selected  where  the  malady  is  more  or  less  prevalent, 
and  a  practical  man  is  appointed  to  carry  out  such  experiments  in 
the  w^y  of  treatment  as  we  may  suggest.  When  the  disease  is  wide- 
spread, two  or  even  three  agents  in  diflferent  parts  of  the  country  are 
selected,  in  order  that  the  trials  may  be  made  under  diflferent  con- 
ditions of  climate,  soil,  etc.  Finally,  if  the  results  of  such  experi- 
ments indicate  that  a  certain  remedy  has  value,  we  give  it  to  the 
public,  together  with  such  additional  information  bearing  upon  the 
subject  as  may  be  considered  useful.  We  have  found  that  our  agents 
have  been  the  means  of  disseminating  much  valuable  information, 
and  that  wherever  these  men  have  treated  their  crops  others  in  the 
same  locality  have  not  been  slow  to  follow  their  example. 

An  instance  bearing  upon  this  point  was  met  with  last  spring  at 
Charlottesville,  Va.,  where  we  have  had  an  agent  located  tor  three 

J  rears.  Our  agent's  first  attempt  there  at  treating  grape  diseases  was 
ooked  upon  with  indifference  by  the  general  run  or  vineyardists. 
The  second  year,  however,  quite  a  number  were  sufficiently  inter- 
ested in  the  matter  to  purchase  apparatus  and  apply  the  remedies, 
and  their  results  led  others  to  do  likewise.  Last  spring,  matters  had 
reached  such  a  stage  that  the  grape-growers  clubbed  together  and 
purchased  their  chemicals  by  the  car-load,  and  no  less  than  fifteen 
improved  knapsack  spraying  pumps  were  in  use  where  two  years 
before  such  a  thing  was  almost  unknown. 

Our  agents  this  year  were  located  in  New  Jersey,  Delaware,  Mary- 
land, Virginia,  South  C^irolina,  Mississippi,  Missouri,  Wisconsin, 
Michigan,  and  California,  the  principal  diseases  under  treatment 
being  black-rot,  anthracnose,  downy  and  powdery  mildew  of  the 

frape;  scab,  rust,  bitter-rot,  and  powdery  mildew  of  the  apple:  leaf- 
light  of  the  pear  and  quince;  potato-rot  and  blight;  melon  blight, 
strawberry  leaf -blight,*  the  California  grape  disease,  and  peach  yel- 
lows. In  two  cases,  namely,  Michigan  and  Wisconsin,  we  co-oper- 
ated with  the  experiment  stations ;  this  arrangement  proving  highly 
satisfactory  to  all  parties  concerned. 

a 

A. — Treatment  of  Grape  Diseases. 

In  nearly  all  of  the  grape-growing  regions  east  of  the  Mississippi 
the  season  has  been  one  of  exceptional  humidity,  thus  furnishing  the 
most  essential  conditions  for  the  development  of  fungous  pests  of  all 
kinds.  In  some  places  rain  fell  so  continuously  and  so  copiously 
that  the  remedies  were  washed  oflf  before  they  became  dry.  Despite 
all  this,  most  of  tlie  preparations  heretofore  used  in  treating  these 
maladies  have  held  their  own,  thus  demonstrating  beyond  question 
their  value  at  all  times  and  under  the  most  unfavorable  conditions. 

Exjjeriments  at  Neosho,  Mo. — As  heretofore,  Mr.  Hermann  Jaeger 
conducted  the  experiments  at  this  place,  having  under  treatment  two 
vineyards  a  fourth  of  a  mile  apart  and  containing  7  and  10  acres  re- 
spectively. These  vinevards,  consisting  of  something  over  twenty 
varieties,  were  treated  first  from  April  26,  to  May  24,  with  the  Bor- 
deaux mixture,  made  by  dissolving  2  pounds  of  sulphate  of  copper 

♦This  disease  scoiua  to  be  more  i^enenJlj  known  among  liorticulturiuts  .is  *' mat," 
which  is  an  exceetlingly  inappropriate  term,  as  the  fungus  causing  it  is  entirely  dis- 
tinct from  the  true  rust  paraeitee* 
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in  4  gallons  of  water,  and  i  of  a  pound  of  fresh  lime  in  2  gallons 
of  water,  mixing  the  two  solutions  when  cool  and  then  diluting 
to  22  gallons.  A  number  of  vines  of  each  variety  were  left  for  con- 
trol. The  second  general  treatment  was  made  from  May  24,  to  29, 
most  of  the  vines  being  in  full  bloom  at  the  time,  but  fertilization 
was  in  no  way  impaired.  For  the  third  spraying,  which  was  made 
from  June  3,  to  7,  the  strength  of  the  Bordeaux  mixture  was  doubled. 
At  this  time  mildew  and  black-rot  were  abundant  on  many  of  the 
untreated  vines,  the  treated  ones  being  generally  healthy.  The 
fourth  and  fifth  treatments  were  begun  on  June  17,  and  July  1,  re- 
spectivel  V — a  mixture  of  the  same  strength  as  the  last  being  used. 
The  sixth  treatment  was  begun  July  15,  and  as  some  of  the  early 
table  varieties,  such  as  Ives,  Perkins,  Martha,  and  Elvira  were  be- 
ginning to  ripen,  eau  celeste,  made  according  to  the  usual  formula, 
was  substituted  for  Bordeaux  mixture.  By  adopting  this  plan  the 
spotting  of  the  fruit,  which  often  follows  the  too  free  use  of  Bordeaux 
mixture  just  before  ripening,  was  avoided.  August  1,  the  seventh 
treatment  was  begun;  this  time  the  Bordeaux  mixture,  containing 
only  2  pounds  of  copper  sulphate  and  |  of  a  pound  of  lime  to  22 
gallons  of  water,  being  used.  At  this  date  the  vines  were  carefully 
inspected,  with  the  following  results,  which,  for  convenience,  have 
been  arranged  in  tabular  form: 


Name  of  rarietj. 


Norton 

Uhland 

Elvira 

Clinton 

Perkins 

Ives 

Martha 

Concord 

Telegraph 

Delaware 

Qoethe 

Hermann 

Elvira  No.  100 

Missouri  RIeslinfir 

Aestivalis  x  Rupestr.  No.  70 
Rupestris  type 

Avera^ 


Fruit  de- 

Fruit de- 

stroyed  on 

stroyedon 

treated 

untreated 

vines. 

vines. 

Per  cent. 

xrr  cent. 

0 

10 

8 

40 

0 

4 

1 

S 

0 

15 

1 

90 

1 

SO 

9 

80 

4 

» 

0 

40 

4 

96 

2 

50 

0 

5 

0 

S 

0 

10 

0 

0 

1 

40 

From  this  date  (Au^st  1)  to  the  time  of  picking  there  was  no 
appreciable  difference  m  the  per  cent,  of  sound  and  diseased  berries 
excepting  on  the  late  untreated  varieties.  Thus  a  month  later  the 
untreatea  Nortons  had  lost  from  15  to  20  per  cent,  of  their  fruit,  but 
it  is  very  probable  that  white-rot,  which  appeared  about  this  time, 
was  partially  to  blame  for  this.  From  the  fact  that  the  Nortons 
sprayed  with  Bordeaux  mixture  were  almost  whoUjr  free  from  white- 
rot,  Mr.  Jaeger  concludes  that  this  remedy  is  certainly  a  preventive 
of  the  disease. 

The  copper  compounds  have  proved  such  adequate  remedies  for 
mildew  tnat  it  is  hardly  necessarv  to  mention  here  the  fact  that  de- 
spite the  great  amount  of  rain-fall  this  season  their  value  was  fully 
sustained. 

The  difference  between  the  sprayed  and  unsprayed  Elviras  was 
most  striking.  The  sprayed  vines  ripened  a  fine  crop  of  grapes  of 
such  excellent  quality  and  appearance  that  ^ome  buyers  were  led  to 
believe  they  were  getting  Cahfornia  fruit,  not  being  accustomed  to 
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seeing  native  grapes  of  such  size,  purity,  and  sweetness.  In  con- 
cluding his  report  Mr.  Jaeger  says  that  by  the  1st  of  September  the 
mildew  had  not  left  a  single  leaf  on  his  unsprayed  Elviras,  while  those 
sprayed  kept  their  foliage  until  a  hard  frost  the  1st  of  October  re- 
moved it.  Any  vine-grower  will  recognize  the  importance  of  this 
extra  month's  growth  for  the  development  of  the  wood  and  the  conse- 
quent eif ect  on  the  fruit  the  next  year. 

Experiments  at  Oreenville,  S.  C. — The  Piedmont  belt,  in  which 
Greenville  is  located,  was  brought  into  prominent  notice  from  about 
1875  to  1885  on  account  of  the  immense  crops  of  grapes  it  yielded. 
In  1885,  however,  black-rot  appeared,  and  since  that  time  there 
has  been  a  steady  falling  off  in  tne  crop.  According  to  Mr.  A.  M. 
Howell,  our  agent  located  there,  the  loss  in  infestea  vineyards  in 
1885  was  about  10  per  cent.,  increasing  in  1886  to 25  percent.,  and  in 
1887  to  nearly  75  per  cent.  In  1888  every  vineyard  of  any  conse- 
quence was  infested  not  only  with  black-rot  but  anthracnose  and 
downy  mildew  as  well.  Previous  to  this  year  (1889)  no  systematic 
attempt  had  been  made  to  check  these  maladies,  and  it  was  thought 
that  if  the  copper  compounds  reallv  possessed  the  value  our  experi- 
ments in  other  States  had  led  us  to  believe  they  did,  this  would  be  an 
excellent  opportunity  to  test  the  matter.  Accordingly,  Mr.  Howell 
was  directed  to  select  two  vineyards,  endeavoring  to  nave  their  soils, 
exposure,  etc.,  as  different  as  possible.  The  first  vineyard  of  two 
acres  and  containing  upwards  of  sixteen  varieties  was  on  Mr.  How- 
ell's own  premises.  The  soil  there  is  a  strong  red  clay ;  the  exposure 
a  gentle  slope  to  the  southeast.  The  other  vineyard,  belonging  to  a 
lady  near  Greenville,  is  sixteen  years  old  and  occupies  a  nill-slope 
facmg  north.  The  soil  in  this  case  is  a  sandy  loam  underlaid  with 
red  clay.  Neither  of  these  vineyards  had  ever  been  treated  and 
their  loss  in  1888  from  black-rot,  mildew,  and  anthracnose  was  com- 
plete to  all  intents  and  purposes. 

The  vineyard  belonging  to  Mr.  Howell  was  divided  into  four  sec- 
tions as  shown  in  the  accompanying  diagram.  The  arrows  indicate 
the  most  common  course  of  the  wind,  the  dotted  lines  ^lark  the 
divisions  between  the  sections,  and  the  shaded  lines  (a,  6,  etc.)  indicate 
vines  left  without  treatment. 

Section  1  consists  of  five  hundred  and  fifty-ei^t  vines,  embracing 
the  varieties  Concord,  Ives,  Salem,  Hartford,  Brighton,  Delaware, 
Clinton,  Moore's  Early,  Jefferson,  Pocklington,  Ghoethe,  Eumelan, 
and  Catawba. 

Section  2  contains  two  hundred  and  forty  vines  of  practically  the 
same  varieties  as  No.  1. 

Section  3  contains  two  hundred  and  fifty-four  Concords. 

Section  4  contains  one  hundred  and  fiity-four  vines  of  Concord 
and  Salem.    This  section  was  left  untreated,  for  control. 

Mr.  Howell  was  instructed  to  use  only  the  Bordeaux  mixture  con- 
taining 6  pounds  of  coi)per  sulphate  and  4  pounds  of  lime  to  22  gal- 
lons or  water.  Following  our  instructions  the  first  application  was 
made  to  Section  1  with  the  Eureka  sprayer  April  23,  and  24.  May 
10,  the  first  signs  of  black-rot  were  observed  on  the  leaves.  Mr. 
Howell  says  that  this  discoverjr  led  him  to  make  a  close  and  careful 
inspection  of  the  vineyard,  but  in  none  of  the  leaf-spots  had  the  little 
black,  spore-bearing  conceptacles  of  the  fungus  made  their  appear- 
ance. Omitting  the  various  details,  the  final  residts  of  this  experi- 
ment are  clearly  shown  in  the  table  below. 
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Section. 

Date  of  application. 

Treated— Loaf. 

Untreaied— Lob. 

I 
11 

April  33,  May  9, 90,  June  17. . 
May  0.30.  J  line  17 

IMlmated  one-tenth  of  1  per  cent 

Estinmted  one-tent)^  of  1  p«r  cent 

Treated  tardily  and  at  inop}K>rtune  times, 
too  late,reali3«^ after  inf  taction  had  taken 
place.  Loss  15  to  18  per  cent,  except 
HI  experimeut&Sa  and  3/>,  treated  early 
with  section  1.  Loss  on  treated  vines 
of  row  da,  10  per  cent.,  and  on  treated 
row  36f  next  to  nothing,  say  2  per  cent. 

25to50peroeDt. 

60  per  cent 

75  to  80  per  eeoL 

These  eleven  vineB 
the  only  one*  kA 
entirely  withoai 
treatment  in  8W- 
tiona 

95  per  cent 

III 

May  17.Juue6.17 

IV 

./ 


/' 


Sife^x'n4, 


V' 


«0 


/ 


nA'ji 


./ 


.'f 


S  fciicfiS. 


11 


^1 


4 


/[ 


y 


A 


V 


./ 


%• 


In  the  second  vineyard,  already*ref erred  to,  the  results,  were  fully 
as  conclusive  as  those  set  forth  above.  In  one  case  two  rows  in  the 
midst  of  an  acre  of  vines  were  sprayed,  all  the  rest  being  left  with- 
out treatment.  The  sprayed  rows  ripened  a  perfect  crop  of  fruit 
"without  spot  or  blemish,"  while  the  loss  on  the  untreated  vines  was 
fully  50  per  cent. 

Tnere  was  very  little  damage  to  any  of  the  vines  from  mildew  and 
anthracnose;  it  was  observed,  however,  that  whei'ever  the  treatments 
were  made  these  diseases  were  entirely  absent. 

Concerning  the  cost  of  the  treatment,  Mr.  Howell  says,  that  for 
his  vineyard  of  1,206  vines  the  materials  used  were  100  pounds  of  sul- 
l^hate  of  copper  and  one  barrel  of  unslaked  lime,  costing  $7.50  and 
$1.10  respectively.    Counting  the  cost  of  labor  and  the  wear  of  the 
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macliine,  the  total  expense  of  the  treatment  was  about  $12.60  or  1 
cent  per  vine. 

Mr.  Howell's  experiments  have  certainly  shown  what  can  be  done 
by  prompt  and  energetic  work,  and  we  believe  that  his  labors  will 
prove  an  object  lesson  by  which  many  of  the  Piedmont  grape-growers 
will  profit.         ' 

Experiments  at  Eastham,  Va. — Mr.  A.  L.  HoUaday,  who  con- 
ducted the  experiments  at  this  place,  has  lost  a  large  amount  of  fruit 
of  late  years,  chiefly  from  black-rot,  anthracnose,  and  downy  mil- 
dew. His  vineyard  being  mostly  Nortons  it  was  thought  best  to 
confine  the  treatment  to  them,  as  this  plan  would  bring  out  more 
clearly  the  value  of  the  different  formulas.  The  area  under  treat- 
naent  comprised  about  2i  acres  and  the  nufnber  of  vines  something 
over  1,400.  The  preparations  used  were  Bordeatix  mixture,  four 
formulas ;  eau  celeste,  two  formulas ;  solution  of  ammoniacal  car- 
bonate of  copper,  solution  of  sulphate  of  nickel,  solution  of  corrosive 
sublimate,  mixture  of  sulphate  of  iron  and  lime. 

The  vineyard  was  divided  into  sixteen  sections,  as  shown  in  the 
diagram  below ;  the  preparations  used  for  each  section  being  as  fol- 
lows : 

I        Z    9    4       567     89   10X11213    15  16 


i 


U    LX 


14 


Sec- 
tkm. 


1 
8 

8 

4 
5 

6 
7 

8 

10 
11 

18 

18 

15 
16 


Preparation. 


Bordeaux  rotsture  a. . 

Eoucekfltea 

UBtnsatod 

Bordeaux  mixture  6. . 
Eau  celeste  b 

Untreated 

Ammoniacal  idcitaaB . 

Bordeaux  mixtcre  a  . 

Untreated 

Bordeaux  mixture  b. . 
Bordeaux  mixture  a. . 

Sulphate  of  mckel  . . 

Oorrosrfve  suMlmate. 

Bordeaux  mixture  c. 

Ammoniacal  solution 
Proof  in  section  11  . . . 
j  Sulphate  of  iron  a  . . 
)  Sulphate  of  iron  6. . . 
Bordeaux  mioctuFe  d  . 


Fomrola. 


Copper  6  poaads»  lime  4  pounds,  water  81  saUoiM. 

Copper  1  pound,  aqua  ammonia  1^  pints^  water  SZgal- 
^ona. 

Copper  4  pounds,  lime  2  pounds,  water  22  gallons. 
Copper  2  pounds,  carbonate  of  soda  8  pounds,  ammo* 
nia  U  pints,  water  22  goUous. 

Carbonate  of  copper  8  outicest  aquft  ammonial  quart, 

water  28  gallons. 
See  section  I. 

See  section  4. 

See  section  1. 

Sulphate  of  nickel  3  ouncee,  water  10  galloAs. 

Corrofiiye  sutdimate  1  ounce,  water  84  fiKllons. 

Copper  2  pounds,  Ume  1  poimd,  water  )u  gaUoni. 

See  section  7. 

Iron  sulphate  6  pounds,  lime  4  pounds,  water  22  gaUons. 
Iron  sulphate  8  pounds,  lime  4  pounds,  water  22  gallons. 
Oopper  8  pounds,  lime  1  poimd,  water  28  gaUons. 
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To  Section  8  the  first  application  was  made  when  the  berries  were 
just  beginning  to  form.  Sections  10  and  11  received  an  application  of 
the  simple  solution  of  sulphate  of  copper  before  vegetation  started. 
Section  13  was  sprayed  in  March  witli  a  saturated  solution  of  iron 
sulphate.  By  these  experiments  it  was  hoped  if  possible  to  demon- 
strate the  following: 

(1)  The  effect  of  spraying  the  vines  before  vegetation  started  with 
a  saturated  solution  of  sulphate  of  iron. 

(2)  The  effect  of  spraying  at  the  same  time  with  a  simple  solution 
of  sulphate  of  copper. 

(3)  The  comparative  values,  as  preventives  of  rot,  of  the  prepara- 
tions  mentioned  in  the  above  table. 

U)  The  proper  time  for  making  the  first  application. 
On  October  1,  the  grapes  were  gathered  and  carefully  weighed,  the 
following  being  the  results: 


• 

Date  of  application. 

Preparatioii. 

No.  of  vines 
treated. 

H 

I 

< 

a 

1 

18 
18 

• 

n 

1 

1 

Remarka. 

1 

2 

7 
7 

28 
28 

8 
8 

16 
16 

Bordeaux  mlzttire  a . . 

£au  celeste  a 

120 

122 
20 

168 
09 
21 

108 
02 
17 

146 

165 

4 

23 
106 

10 

15 
114 

LbM. 
8071 
308^ 
20 
857| 
236 

111 
150 
156i 

17 

470 
674 

8* 
62 
169 

m 

. 

861 

836 

n>8. 

2. 56 
3.22 
1.00 
2.10 

*:8 

1.43 
1.72 
1.00 

8.21 
8.48 
2.12 
2.28 

1.48 
1.95 

1.78 
2.94 

8 

None 

4 

18 
18 

7 
7 

28 
28 

■3' 
8 

10 
16 

Bordeaux  mixture  b 

6 

Kau  celeste b. ........... ,...., 

• 

6 

Koue 

7 

18 

•  •  •  • 

7 
6 

28 
28 

8 
8 

16 
16 

Axnmoniacal  solution 

[      8 

Borflmvux  mixture  a  ,.....,., , 

I>Vpt  trMiixnpvit  JuiM  IL 

^      9 

None  

Treated  in  March  with 

10 

18 
18 
18 
18 
18 

7 
7 
7 
7 
7 

28 
28 
23 
28 
28 

3 
8 
3 
8 
8 

16 
16 
16 
16 
16 

Bordeaux  mixture  b 

a  simple  solution  of 

11 

Bordeaux  mixture  a 

Treated  same  as  above. 

12 

Sulphate  of  nickel 

18{ 

Bordeaux  mixturee 

Badly  pillaged  Vy  boys. 

AnimoniAC^I  iv>lnt(on 

14 

Proof  in  section  11 

This  was  sprayed  once 
In  March  with  sim- 
ple solutloo. 

15 
16 

18 
18 

7 
7 

23 
28 

8 
8 

16 
16 

Solution  sulphate  of  iron  a 

and  6. 
Boi'deAUT  mixture  rf . . . , 

It  will  be  seen  from  the  above  that  the  best  results  were  obtained 
from  the  use  of  Bordeaux  mixture  a  and  b  applied  first  before  the 
flowers  opened,  and  when  the  vines  were  treated  in  early  spring  with 
the  simple  solution  of  sulphate  of  copper.  It  is  true  that  eau  celeste 
a  in  Section  2  makes  a  good  showing,  but  this  preparation  burned 
the  foliage  so  badly  that  great  caution  must  be  exercised  in  applying 
it.  For  this  reason  it  is  a  remedy  that  can  be  placed  only  in  experi- 
enced hands. 

The  importance  of  early  spraying  is  shown  by  comparing  the  other 
sections  with  No.  8,  which  received  its  first  application  two  weeks 
later  than  the  rest.  Here  the  average  yield  per  vine  is  only  1.72 
pounds,  while  the  same  mixture  applied  two  weeks  earlier  gives  a 
yield  of  3.48  pounds,  a  gain  of  1}  pounds.  The  yield  of  the  sections 
treated  with  iron  and  lime  and  nickel  solutions'  show  that  in  com- 
parison with  Bordeaux  mixture  these  preparations  have  little 
value. 

The  season  was  one  of  the  worst  ever  known,  incessant  rains  fall- 
ing during  the  months  of  May,  Jime,  and  July.    Taking  this  fact 
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into  consideration  the  showing  in  favor  of  the  treatment  is,  to  say 
the  least,  quite  remarkable. 

Experiments  at  Vineland,  N.  J. — An  extensive  series  of  experi- 
ments in  the  treatment  of  various  fungous  pests  was  planned  for  this 
station,  but  unf ortunatelv  the  work  on  grape  maladies  was  rendered 
almost  wholly  worthless  oj  the  invasion  of  rose  bugs  {ilacrodactylus 
siibspinosus)  at  about  the  time  the  experiments  were  fairly  under  way. 
On  the  24th  of  May  swarms  of  the  bugs  invaded  the  experiment  vine- 
yard and  by  the  last  of  June  there  was  no  fruit  left  for  black-rot  or 
anything  else  to  work  on.  Several  points,  however,  which  seem 
worthy  of  mention  were  brought  out  by  the  investigations  carried 
on  here,  chief  among  which  are  the  following : 

First.  With  the  view  of  determining  what  effect  the  removal  of 
the  bark  and  spraying  the  vines  in  winter  would  have  on  the  develop- 
ment of  rot  the  following  season,  about  seventy-five  vines  were 
striDped  in  December  of  all  their  loose  bark  and  then  sprayed  with 
a  solution  of  sulphate  of  iron,  2  pounds  of  the  latter  to  the  gallon  of 
water.  An  examination  of  these  vines  in  the  spring  shov.^ed  that 
many  of  them  were  dead  to  the  ground,  the  treatment  apparently 
having  been  too  severe.  The  living  vines  were  again  sprayed  on 
May  10,  with  a  solution  containing  12  pounds  of  iron  sulphate,  8 
pounds  of  lime,  to  44  gallons  of  water.  Additional  applications  of 
the  same  preparation  were  made.  June  3,  and  23.  The  rose  bugs  did 
not  invade  this  section;  the  fruit,  however,  was  totally  destroyed  by 
black-rot,  thus  showing  that  the  treatment  produced  no  beneficial 
results. 

Second.  A  similar  section  to  the  above  was  treated  in  the  same 
way  excepting  that  the  bark  was  not  removed.  None  of  these  vines 
were  killed  but  the  loss  from  black-rot  was  complete. 

Third.  In  all  cases  where  the  copper  remedies  were  used  through- 
out the  season  the  damage  from  mildew  was  comparatively  insignifi- 
cant, notwithstanding  the  fact  that  the  season  was  one  of  the  most 
favorable  ever  known  for  this  disease. 

Fourth.  In  no  instance  did  the  remedies  produce  the  least  effect 
on  anthracnose:  in  many  cases  the  fungus  causing  this  malady  was 
found  apparently  thriving  under  a  thic£  coat  of  Bordeaux  mixture. 

B. — Treatment  of  the  Diseases  of  the  Apple,  Pear;  and  Quince. 

1.  Apple  Scab. 

Of  all  the  diseases  which  attack  the  apple  this  is  without  doubt 
the  most  wide-spread  and  destructive.  It  prevails  more  or  less  se- 
riously wherever  the  apple  is  grown,  the  loss  varying  with  the  cli- 
mate and  season  all  the  way  from  one-fourth  to  one-half  the  crop. 
Until  the  present  season  very  little  in  the  way  of  a  systematic  treat- 
ment for  tnis  malady  had  been  undertaken.  It  is  true  experiments 
had  been  made  by  Professor  Qoff  and  others,  but  these  were  of  such 
a  nature  that  they  only  showed  the  importance  and  necessity  of  more 
extended  work.  Early  in  the  spring  of  1889  a  plan,  designed  to 
throw  some  light  on  tne  treatment  of  scab,  was  drawn  up,  and 
Prof.  E.  S.  Goff ,  of  the  Wisconsin  Experiment  Station,  and  Prof.  L. 
R.  Taft,  of  the  Michigan  Agricultural  College,  were  engaged  to  do 

*  Theeo  papers  will  appoar  in  full  in  a  bulletin  soon  to  be  issued* 
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the  work.*  Tlie  reputation  of  both  these  gentlemen  was  a  sufficient 
guaranty  that  the  experiments  would  be  conducted  in  a  thoroughly 
careful  and  scientific  manner. 

In  accordance  with  a  plan  previously  agreed  upon.  Professor  Qoff 
conducted  his  experiments  in  the  orchard  of  Mr.  A.  L.  Hatch^  situ- 
ated 3i  miles  east  of  the  village  of  Ithaca,  Richland  County,  Wis. 

The  trees,  twelve  in  number,  selected  for  the  experiment  were  13 
feet  high,  their  branches  being  low  and  hanging  so  that  much  of  the 
fruit  was  near  the  ground.  They  were  of  the  Fameuse  variety,  which 
is  particularly  subject  to  the  disease,  and  were  planted  in  1875.  For 
convenience  the  trees  were  divided  into  six  lots  of  two  trees  each, 
and  were  sprayed  the  first  time  May  18  with  the  following  prepara- 
tions: 

Lot  1,  trees  one  and  two,  sprayed  with  a  solution  of  sulphide  of 
potassium,  one-half  an  ounce  of  the  sulphide  to  the  gallon  of  water. 

Lot  S.  trees  three  and  four,  sprayed  with  a  solution  of  hyposul- 
phite of  soda  in  the  proportion  of  1  pound  to  10  ^llons  of  water. 

Lot  3,  trees  five  and  six,  sprayed  with  a  solution  of  sulphur  pow- 
der manufactured  by  E.  Bean,  Jacksonville,  Pla. ,  in  the  proportion 
of  1  pound  to  10  gallons  of  water. 

Lot  4,  trees  seven  and  eight,  sprayed  with  ammoniacal  solution  of 
carbonate  of  copper  in  the  proportion  of  one  part  of  the  saturated 
solution  to  ninety  parts  of  cold  water.  * 

Lot  6,  trees  nine  and  ten,  sprayed  vrith  concentrated  liquid  of  the 
sulphur  compound  manufactured  by  E.  Bean,  in  the  proportion  of 
one  part  to  one  hundred  and  eighty  of  water. 

Lot  6,  trees  eleven  and  twelve;  check  trees  left  unsprayed. 

With  the  exception  of  lot  5,  which  was  sprayed  only  three  times, 
the  ten  trees  received  seven  applications  on  the  following  dates: 

First  application,  Majr  18;  second.  May  30:  third,  June  4;  fourth, 
June  17;  fifth,  July  1;  sixth,  July  34;  seventh,  August  10. 

On  July  24,  the  treated  trees  were  carefidly  examined  and  it  wm 
found  that  the  hyposulphite  of  soda  had  scorched  the  foliage  slightly 
and  also  that  the  ammoniacal  solution  of  carbonate  of  copper  had 
colored  the  epidermis  of  the  fruit  a  light  russet  brown,  mjuring 
them  slightly,  but  in  appearance  only.  The  leaves  also  were  of  a 
rather  peculiar  leaden  tmt  and  dried  rapidly  when  picked  from  the 
tree,  xx>mting  to  a  direct  injury  to  these  orgauB.  Later  examination, 
however,  showed  that  this  suspicion  was  unfounded. 

At  this  early  date  the  scab  was  present  upon  both  sprayed  and  un- 
sprayed trees  and  no  decision  could  be  made  as  to  the  value  of  the 
different  applications;  it  was  not  until  September  24,  when  the  crojp 
was  harvested,  that  a  true  comparison  comd  be  established.  At  thi£ 
date  six  basketf uls  of  apples  were  taken  from  each  tree,  except  the 
one  sprayed  with  the  liquid  sulphur  solution,  from  whicn  only  three 
were  picked :  care  was  taken  to  pick  two  basketf  uls  from  the  lower 
branches  and  two  larger  basketf uis  from  the  topmost  branches,  pass^ 
ing  around  the  tree  to  secure  each  one.  Tne  apples  were  then 
sorted  into  three  grades  ahd  the  f oUovring  table  maae  out  from  the 
results: 

*For  directions  in  preparing  see  page  408. 


SBOnOK  OF  VBOETABUB  PATHOLOGY. 


407 


Tree 
No. 


Sprayed  wlth- 


1 
2 
3 
4 

5 
6 
7 

8 

0 

10 

11 

13 


No.  of 
fruits 
ezam- 
inod.- 


Potaarium  sulphide 

do 

Soda  byposulphito 

do 

Sulphur  powder 

do 

Ammonlacal  carbonate  of 


oopper 

liquid  siilphur  preparation 
do 

Check 

......do 


M7 

741 
743 
&Xt 
748 
656 

666 
679 
328 
368 

em 

»75 


Free 
from 
scab. 


Perct. 
40.06 
80.51 
44.  S3 
41.77 
23.53 
43.21 

74.08 
75.99 
42.38 
48.87 
21.48 
24.80 


Sflirhtly 
Bcabby.* 


Peret. 
44.20 
5;'.  36 
44.54 
41.16 
GO.  88 
46.87 

24.02 
2^.68 
48.47 
49.46 
56.76 
61.64 


Badly 
scabby. 


Perct. 
14.84 
27.18 
10.68 
17.08 
15.64 
d.92 

1.96 
1.83 
0.16 
7.18 
21,77 
28.66 


Total 

No.  for 

the  two 

[•reefl. 


First 
quality. 


Ftrct. 
30.04 

48.24 

88. 7X 

76.02 
48.JN> 
98.84 


Seoond 
quality. 


Third 
quality. 


Perct. 
48.65 

42.78 

64.31 

88.86 
48.  C« 
B8.80 


Perct, 

21.41 

18.96 
12.97 

1.68 

8.11 

flBL71 


*  Showing  a  few  scab  spots,  bat  not  enough  to  distort  the  applea. 

It  will  be  seen  by  an  examination  of  tlie  table  that  the  ammoniocal 
solution  gave  deciaedly  the  best  results,  and  that  all  of  the  prepara- 
tions were  more  or  less  efficacious  in  preventing  the  scab. 

In  regard  to  the  cost  of  the  treatment  it  should  be  stated,  before 
we  give  the  actual  figures,  that  experiments  of  this  nature  are  always 
more  expensive  than  where  a  large  number  of  trees  are  treated^  con- 
sequently due  allowance  must  be  made  if  the  matter  of  spraymg  a 
large  orchard  is  under  consideration. 

Frof essor  GoflF  used  for  each  application  3  gallons  of  the  fluid  for 
each  lot  of  two  trees,  the  time  consumed  being  fifteen  minutes  for 
two  men  or  seven  minutes  per  tree.  Taking  these  figures  as  a 
basis,  the  total  cost  of  the  various  treatments  was  therefore  approxi- 
mated as  follows : 


Sulphjde  of  potassium:  Oent& 

1(H  ounces  i)otassium  sulphide,  at  45  cents  per  pound 80 

Si  hours'  work,  at  $1.26  per  day 44 

Total 74 

Hyposulphite  of  soda: 

2^  pounds  soda  hyposulphite,  at  7  cent« 15 

Si  hours*  work,  at  |1.85  per  day 44 

Total 50 

Ammoniacal  carbonate  of  copper: 

8  ounces  sulphate  of  copper,  at  9  cents  per  pound OS 

3  ounces  carbonate  of  soda,  at  5  cents  per  ix>und 01 

1  quart  concentrated  ammonia,  at  15  cents  per  pound 28 

3i  nours*  work,  at  $1.25  per  day 44 

Total 75 

Sulphur  powder,  manufactured  by  E.  Bean: 

2  pounds  of  sulphur  powder,  at  10  cents  per  pound 20 

8i  hours'  work,  at  $1.25  per  day 44 

Total 64 

For  the  liquid  solution  of  sulphur^  manufactured  by  E.  Bean,  no 
estimate  can  be  made,  as  its  market  value  is  unknown.     To  these 
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figures  must  be  added,  of  course,  the  cost  in  labor  of  the  preparation 
ot*  each  mixture,  which  is  unfortunately  left  out  of  the  calculation, 
but  as  this  is  the  matter  of  only  a  very  few  minutes  there  would  be 
no  serious  addition  to  the  actual  cost,  which  is  already,  as  Mr.  Hatch 
suggests,  much  too  high  for  applications  on  a  large  scale. 

it  may  be  fairly  concluded  from  the  experiment  that  apple  scab 
may  be  almost  entirely  prevented  at  slight  cost  by  spraying  the  trees 
once  in  two  weeks  with  the  copper  carbonate  solution,  prepared  as 
described  below. 

The  experiment^  conducted  by  Professor  Taft  were  practically  the 
same  as  tnose  made  by  Professor  Qoff,  the  only  difference  being  the 
variety  of  apple  under  treatment  and  the  substitution  by  Professor 
Taft  of  modified  eau  celeste  for  one  of  the  sulphur  preparations. 

Twelve  Northern  Spy  trees  growing  within  the  space  of  half  an 
acre  were  selected  for  the  experiment.  They  were  ciivided  into  six 
lots  and,  as  in  the  case  of  Professor  Goff,  treated  as  follows: 

Lot  1.  Sulphide  of  potassium  in  the  proportion  of  5  ounces  to  10 
gallons  of  water. 

Lot  2.  Hyposulphite  of  soda  in  the  proportion  of  1  pound  to  10 
gallons  of  water. 

Lot  3.  Sulphur  solution  from  E.  Bean,  Jacksonville,  Fla.,  in  the 
proportion  of  1  pound  to  10  gallons  of  water. 

Lot  4.  Copper  carbonate  and  ammonia,  prepared  by  mixing  3  ounces 
of  copper  carbonate  with  1  quart  of  ammonia,  and  as  soon  as  all 
^action  liad  ceased  diluting  to  22  gallons.  Experience  showed  28  gal- 
lons of  water  to  c;ive  better  resmts. 

Lot  5.  Modified,  eau  celeste,  prepa.red  by  dissolving  in  hot  water, 
in  separate  vessels,  2  pounds  ot  copper  sulphate  and  2J  pounds  of 
carbonate  of  soda.  Tnese  were  mixed,  and  before  using,  li  pints  of 
ammonia  added,  and  the  whole  diluted  to  22  gallons.  Experience 
showed  32  gallons  to  give  better  results. 

Lot  6.  Check  trees,  unsjjrayed. 

On  May  24,  when  the  apples  were  about  the  size  of  largo  peas,  the 
first  spraying  was  made  with  a  little  Climax  pump  and  a  long  nose 
fastened  to  the  end  of  a  lO-foot  pole.    The  second,  third,  and  fourth 
applications,  made  in  the  same  manner,  upon  the*6th,  12th,  and  2oth 
of  June,  completed  the  treatment  for  this  month.     The  fifth  and 
sixth  applications  were  made  on  the  6th  and  24th  of  July,  and  the 
seventh  upon  the  1st  of  August.    All  seven  of  these  treatments, 
made  under  varying  conditions  of  atmosphere  noted  at  the  time— in 
some  cases  in  the  morning,  in  others  in  the  afternoon — cover,  as  will 
be  seen,  a  period  of  ten  weeks.     In  all  cases  care  was  taken  to  cover 
every  leaf  and  fruit  with  a  fine  spray,  about  3  gallons  per  tree 
being  required  for  the  purpose,   and  ten  minutfes  time  occupied 
in  the  operation.     The  oiuy  injurious  effects  discovered,  seen  after 
the  fourth  application,  seem  to  have  been  a  slight  discoloration  of 
the  edges  of  the  leaves  on  the  trees  sprayed  with  the  hyposulphite, 
and  a  streaked  or  russet  appearance  of  some  fruits  sprayed  with  the 
copper  solutions.     The  former  injury  disappeared  upon  a  reduction 
of  the  strength  of  the  soda  hyposulphite  solution,  and  the  latter 
seems  to  have,  upon  further  growth  of  the  apples,  disappeared  to 
some  extent,  but  not  entirely. 

The  following  table  shows  the  climatic  conditions  under  which 
the  treatments  were  made,  and  the  appearance  of  the  fruit  during 
the  experiment: 
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s 


1 

9 


Date  of 
applica- 
tion. 


May  24 

Jund    6 


June  12 


June  26 


July    6 


July  24 


Aug.    1 


Time  of  ap- 
plication. 


10tot2a.m. 


1  to8p.  m.. 


.do 


.do 


8  to  10  a.  m. 


1  to8  p.  m. 


....do 


State  of 
weather. 


Cloudy. 


Clear  ... 


.do .... 


Ha^  .. 


Clear  . . . 


.do  . . . . 


Cloudy.. 


u 
Ah 

a> 


68 


80 


80 


78 


77 


70 


Appearance  of  fruit. 


Fruit  the  Biae  of  peas.  No 
sign  of  scab. 

No  scab  on  either  fruit  or 
leaves.  No  injury  from 
fungicides  apparent. 


Scab  has  not  manifested 
itself  as  yet. 


Scab  abundantonfruitand 
leaves.  Trees  sprayed 
with  hyposulphite  have 
foliage  slightly  injured. 

Atleast  half  theunsprayed 
fruits  show  scab.  Nos.1, 
2, 8,  less  injured.  Nos.  4, 
6.  but  few  small  spnts. 
They  are  streaked  with 
russet. 

Slight  increase  of  scab  on 
ail  trees.  No  change 
noticeable  in  the  relative 
amount. 

No  new  scab  spots  are 
forming;  those  ah^eady 
staited  are  not  spread- 
ing. 


Condition  of  weather 
tween  sprayings. 


be- 


^e  weather  was  warm  and 
dry  until  Slay  29.but  from 
that  date  until  June  5, 
there  were  showers  every 
day. 

Rain  fell  on  night  of  the  Gth. 
and  on  7th  and  8th  and 
was'foUowed  by  pleasant 
weather. 

The  past  twelve  days  have 
been  cool  with  consider- 
able rain. 


For  two  weeks  the  weather 
has  been  warm  and  pleas- 
ant, without  rain. 


Rain  fell  on  the  14th  and 
15th,  but  the  remaining 
days  have  been  pleasant. 


From  this  date  until  the 
fruit  was  picked  the 
weather  was  as  a  rule 
pleasant  and  quite  dry, 
with  rather  cool  nights 
and  occasional  rains. 


It  will  be  seen  that  in  the  early  part  of  the  summer,  after  the  first 
application,  the  weather  was  warmer  and  much  more  moist  than  in 
the  latter  part  of  the  season,  a  state  of  affairs  furnishing  at  least  one 
condition  extremely  favorable  to  the  growth  of  the  little  parasitic 
plant  which  causes  the  scab,  and  making  it  necessary  to  apply  the 
fungicides  more  frequently,  both  on  account  of  the  washing  off  of 
the  latter  and  the  rapid  grcwth  of  the  fungus. 

The  trees  were  all  examined  October  1,  to  ascertain  the  exact 
nature  of  the  difference,  noticed  frequently  by  visitors  to  the  orchard, 
between  the  sprayed  and  unsprayed  trees.  The  first  lot — potassium 
sulphide  solution — showed  more  highly-colored  foliage  than  any  of 
the  other  trees,  and  two-thirds  of  the  fruits  affected  with  the  scab, 
but  in  small  spots  only.  The  leaves  of  the  second  lot — sodium  hypo- 
sulphite— appeared  to  have  suffered  from  the  too  strong  solution 
used  early  in  the  season,  and  the  fruits  seemed  more  scabbv  than  in 
the  first  lot,  but  not  so  badlv  affected  as  in  the  third.  The  latter  was 
treated  with  the  sulphur  solution,  and  appeared  to  be  only  slightly 
less  affected  than  tne  untreated  trees.  Lots  4  and  5,  treated  witn 
copper  carbonate  and  eau  celeste,  respectively,  appeared  to  be  in  the 
best  condition  among  the  treated  trees,  the  fruits  m  both  cases  (more 
so  in  5  than  in  4)  being  slightly  marked,  however,  with  russet  from 
the  June  applications;  while  tne  sixth  lot,  left  untreated,  had  nine- 
tenths  of  its  fruit  spotted  with  large  and  numerous  diseased  areas. 
This  was  also  the  case  with  the  other  trees  in  the  orchard. 

The  picking  was  begun  upon  the  6th  of  October,  and,  for  compari- 
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son,  the  apples  were  sorted  into  three  grades :  (1)  Tliose  free  from  scab; 
(2)  those  slightly  injured,  and  (3)  those  badly  affected.  In  the  fol- 
lowing table  the  value  of  the  difterent  fungicides  can  be  only  roughly 
compared  by  means  of  the  total  number  of  apples  produced  by  each 
lot,  and  their  total  weight: 


V 

TrmltxaeDt. 

No. 

1 

la 

YieM  free  from 
scab. 

Slightly  scabby. 

Badly  scabby. 

No. 

Weight. 

No. 

Weight. 

No. 

Weight 

Potaoiluin  sulphide.' 

••] 

907 

'M7 

PouruU. 
220 
22U 

2,022 
3,G37 

Pounds. 

410i 
70U 

7 
8 

Pawfidg. 

1 
1 

Total 

1,944 

441i 

5,659 

i,ini 

15 

i 

. 

Sodium lirposulphite...w  

2 

1,013 
702 

257 
1621 

.S,246 

5,288 

732} 
486* 

28 
37 

f 

Total 

1,715 

419( 

5.484 

1,218* 

65 

9k 

■■\ 

Sulphur  solution 

8 

3a 

582 

42S 

12U 

2,772 
1,871 

662} 

484} 

39 
26 

7 
Si 

Total 

1.040 

278 

4,643 

1,1461 

65 

2(H 

i 

Copper  carbonate  and  ammonia 

4 
la 

1,540 
2,749 

4191 
W7i 

1.2:^ 
2,795 

325* 

5^ 

7 
6 

3 
0 

Total 

4,289 

1,107* 

4,067 

913* 

13 

2 

'{ 

Modified  eau  celeste 

5 

5a 

1,707 
2,276 

C79t 
4Wi 

217 
1,581 

m 
459* 

0 
11 

0 
8 

Total 

3,983 

1,174 

1,798 

519* 

11 

2 

•■ 

Unsprajed 

6 
6a 

155 
310 

41 
60 

1,41G 
1,082 

885* 

iWO* 

81 
90 

7} 
6 

Total 

365 

101 

2,496 

681* 

51 

18i 

Thus  it  is  peculiar  at  least  that  while  the  lot. treated  with  cop- 
per carbonate  produced  8,369  apples  with  a  total  weight  of  2,012.75 
pounds,  the  lot  of  untreated  only  bore  2,914  apples  with  a  total 
weight  of  796. 25  pounds.  While  this  difference  might  occur  between 
two  sets  of  trees  treated  alike  in  the  same  orchard,  from  other 
causes,  it  is  significant  that  it  does  not  occur  between  other  two  sets 
in  this  series.  It  is  only,  however,  when  a  comparison  of  percentages 
is  made  that  the  comparative  values  of  the  different  fungicides  can 
be  ascertained. 

A  comparison  of  the  average  weight  of  scabby  apples  with  those 
free  from  the  disease  shows  an  inci-easo  of  nearly  10  per  cent,  in 
favor  of  the  scab-free  apples,  i.  e.,  that  an  apple  free  from  the  trouble 
is  10  per  cent,  heavier  than  a  diseased  one ;  but  this  comparison 
can  not  be  carried  too  far,  as  an  attempt  to  show  that  an  apple  free 
from  scab  sprayed  with  copper  carbonate  is  on  the  average  neavier 
than  one  not  sprayed  fails  to  be  supported  by  the  facts. 

The  estimates  of  the  cost  of  treatment  have  been  very  carefully 
made,  but  it  must  be  remembered  that  the  materials  were  purchased 
in  small  quantities  and  consequently  at  an  advanced  price  of  at  least 
one-third  over  what  they  could  be  obtained  for  in  quantities  such  as 
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would  be  required  for  large  orchards.    Below  are  given  the  prices 
paid  for  the  chemicals  : 

>  Oenta. 

Potaasium  sulphide per  pound. .  40 

Soda  hyposulphite do 6 

Copper  carbonate do 60 

Carbonate  of  soda do. ...  6 

Copper  sulphate •.  .do. ...  10 

Sulphur  powder do. ...  10 

Ammonia per  quart. .  85 

As  the  trees  selected  for  the  expjeriment  were  quite  large,  the  esti- 
mate as  to  the  quantity  of  solution  needed  will  probably  not  fall 
below  a  fair  average ;  and  the  cost  of  labor  in  spraying  as  calculated 
will  not  amount  to  more  than  from  1^  to  5  cents  per  tree.  The  addi- 
tion of  an  arsenite*  for  the  Codling  moth  to  the  first  application  is  sug- 
gested by  Professor  Taf t,  and  would  accomplish  two  purposes,  witn 
no  additional  labor  in  spraying. 

In  the  following  table  is  a  careful  estimate  of  the  actual  cost  for 
labor  and  chemicals  of  the  different  treatments ;  but,  as  already 
mentioned,  it  should  be  remembered  that  the  cost  of  materials  would 
be  reduced  at  least  one-third  when  bought  in  large  quantities.  The 
labor  also,  as  every  fruit-grower  knows,  is  not  directly  in  proportion 
to  the  number  of  trees  treated,  it  taking  a  little  less  than  ten  times 
the  labor  to  spray  ten  trees  that  it  does  to  spray  one. 


Fungicide. 


Fiotassiuin  rawhide 

Sodium  hyposulphite 

Ck>pper  carbonate  and  ammonia 

Nocufled  eau  celeste 

Sulphur  solution 


Cost  per 
tree  as 
used  for 
one  appli- 
cation. 


Cost  of 
fire  appli- 
cations 
for  aver- 
age trees. 


•This  figure  assumes  five  applications  to  cost  Ave  times  as  much  as  one  application,  which  the  aa- 
thor^s  figure  shows  is  not  the  case.    The  estimate  was  necessarily  made  up  from  comparison  later. 

• 

In  conclusion.  Professor  Taft  decides  : 

(1)  That  the  sulphur  solution  did  not  have  a  sufficiently  marked 
effect  to  make  its  application  profitable. 

(2)  Sodium  hyposulphite,  it  used  in  the  proportion  of  1  pound  to 
12,  or  15  gallons  of  water,  does  not  injure  the  loliage  and  would  be 
of  sufficient  benefit  to  repay  the  cost. 

(3)  Potassium  sulphide  gave  slightly  better  results  than  the  hypo- 
sulphite, but  is  more  expensive  and  is  consequently  not  economical. 

(4)  Copper  carbonate  and  ammonia  is  one  of  the  easiest  of  all  the 
mixtures  to  prepare,  and  comparatively  lasting  in  its  effects.  It  is 
slightly  cheaper  than  the  next,  but  seems  to  have  rather  less  effect, 
and  on  account  of  its  injuries  to  the  fruit  will  be  improved  by  sub- 
stituting 28  gallons  of  water  for  22. 

(5)  Modified  eau  celeste  gave  the  best  results,  and  by  its  use  a  dif- 
ference in  the  amount  of  scabby  fruit  of  from  50  to  75  per  cent,  can 
be  produced,  showing  that  with  varieties  liable  to  scab,  such  as  Fa- 
meuse  and  Northern  Spy,  it  will  often  make  all  the  difference  between 

*  Since  this  was  written  it  has  been  has  been  shown  thaJt  an  arsenite  can  not 
safely  be  used  with  the  ammonical  Bolution  of  carbonate  of  copper. 
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success  and  failure.  Thirty-two  gallons  of  water  should  be  used 
where  the  formula  calls  for  22.  The  russet  coloring  produced  by  this 
and  the  copper  carbonate  may  be  considered  a  slight  injury  to  the 
appearance  of  the  fruit,  but  even  this  is  a  matter  of  opinion. 

This  series  of  experiments  seems  to  show  that  with  many  varieties 
of  apples  in  localities  where  scab  prevails  either  of  the  copper  mixt- 
ures will  add  25  to  50  per  cent,  to  the  value  of  the  crop  at  a  cost  of 
not  more  than  25  or  30  cents  for  an  averaged-sized  tree,  and  an  in- 
vestment in  apparatus  and  chemicals  for  treatment  would  certainly 
prove  most  economical. 

2.  Bitter  Bot  op  the  Apple. 

This  disease  is  one  which  seems  to  be  little  understood  by  fruit- 
growers, notwithstanding  the  fact  that  it  has  long  been  recognized 
as  a  serious  pest.  It  is  pretty  generally  distributed  over  the  entire 
country,  its  characteristics  being  cjuite  constant  and  well  marked.  As 
a  rule  it  does  not  occur  until  quite  late  in  the  season,  that  is  to  say, 
when  the  fruit  has  about  reached  its  full  size;  small  brown  or  black- 
ish specks  then  appear  on  the  surface  of  the  apple,  and  as  they  en- 
large the  tissues  beneath  collapse  and  the  skin  smks  in  but  remains 
unbroken.  In  a  very  short  time  one  of  these  spots  will  spread  over 
the  entire  side  of  a  fruit,  of  course  rendering  the  latter  worthless. 

In  certain  places  in  Virginia,  Kentucky,  Missouri,  and  Arkansas 
our  agents  report  this  season  a  destruction  of  from  50  to  75  per  cent. 
of  the  crop  by  this  malady.  It.frequentlv  happens  that  the  disease 
will  start  after  the  fruit  has  been  stored  for  tne  winter,  and  in  such 
cases  the  destruction  of  the  apples  is  complete. 

Excepting  the  work  of  the  Department,  nothing  so  far  as  we  know 
has  been  attempted  in  the  way  ox  combating  this  disease.  Last  year 
a  few  experiments  were  made  under  our  direction  in  Arkansas,  and 
the  results  seemed  to  indicate  that  with  proper  care  a  part  of  the 
crop  could  be  saved. 

This  year  an  attempt  was  made  to  combat  the  disease  by  Mr. 
George  G.  Curtiss,  an  agent  located  at  Brooke,  Va.  About  the  mid- 
dle of  August  Mr.  Curtiss  was  directed  to  spray  four  trees  of  differ- 
ent varieties  with  a  solution  of  sulphide  of  potassium,  one-half  an 
ounce  of  the  latter  to  the  gallon  of  water.  The  varieties  Abram, 
York  Imperial,  Fallawater,  Fall  Pippin,  and  Limbertwig  were  se- 
lected for  the  experiment,  their  condition  with  respect  to  rot  at  this 
time  being  about  as  follows: 

First.  Abram,  one-half  showing  rot  spots. 

Second.  York  Imperial,  Fall  Pippin,  and  Limbertwig  from  5  to  10 
per  cent,  affected. 

Third.  Fallawater,  90  per  cent,  affected  and  many  entirely  rotten. 

Three  applications  were  made  at  intervals  of  ten  aays,  it  requiring 
about  9  gallons  of  liquid  for  each  tree.  The  result  on  the  Abram 
was  very  marked,  the  disease  being  arrested  after  the  first  applica- 
tion and  no  more  rot  specks  appearing;  the  perfect  apples  ripened 
thoroughly.  A  tree  of  the  same  variety  not  sprayed  dropped  all  of 
its  fruit  before  the  apples  were  fully  ripe. 

Practically  the  same  results  were  obtained  in  case  of  the  Pippin 
and  Fallawater,  while  two  trees  of  the  latter,  on  each  side  of  the 
sprayed  one,  dropped  every  apple. 

The  York  Imperial  ripened  a  good  crop  of  fine  fruit,  while  the 
Limbertwig,  owing  doubtless  to  its  dense  foliage  and  consequent  im- 
perfect spraying,  did  not  show  as  good  results. 
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On  tlie  2  4 til  of  August  Mr.  Curtiss  sprayed  one  tree  and  a  half  of 
York  Imperial  and  Wo  trees  of  the  Limbertwig  with  the  ammoniacal 
carbonate  of  copper  solution.  The  fruit  on  the  half  tree  of  York  Im- 
perial not  sprayed  nearly  all  rotted,  while  the  treated  tree  and  a  half 
matured  a  good  crop.     In  conclusion  Mr.  Curtiss  says: 

As  to  results  with  tlie  two  solutions  I  could  see  but  little  difference.  I  was  un- 
able to  obtain  the  carbonate  of  copper  at  first,  so  that  the  sulphide  of  potassium  had 
the  advantage  in  tlnie.  For  myself  I  prefer  the  ammoniacal  copper  solution.  It  is 
apparently  more  permanent  in  its  effects  and  more  pleasant  to  handle.  The  sul- 
phide of  potassium  sJ^^Jvos  very  quickly  on  exposure  to  the  air,  and  is  quite  volatile, 
emitting  a  strong  sulphurous  .smell  which  is  especially  offensive  to  persons  with 
sensitive  olfactories.  I  experimented  with  stronger  solutions  of  each,  even  doub- 
ling the  strong  til  of  tlie  sulphide  of  potassium  without  injury  to  foliage  or  fruit. 
The  copper  solution,  however,  will  bum  the  foliage  when  made  materially  stronger 
tlian  tho  formula. 

To  apply  on  a  large  seals  I  think  the  best  plan  would  be  to  mount  a  cask  that 
would  hold  lhe22-gailGn  eoiution  between  two  wheels,  which  can  be  done  by  attach- 
ing the  two  short  arms  of  tlie  axle-tree  to  plates  which  can  be  securely  fastened  to 
the  barrel  with  screws.  Two  wl.eels  of  a  buggy  will  answer  well.  This  can  be 
pushed  as  a  common  hand-cart  from  tree  to  tree.  In  this  put  a  small  force-pump 
with  hose  about  8  feet  long  with  spraying-nozzle.  Two  men  could  operate  this  quite 
rapidly,  one  to  direct  the  spray  aiid  the  other  to  work  the  pump.  In  this  manner 
I  am  confident  tv/o  men  could  spray  two  hundred  treses  per  day,  and  with  the  right 
kind  of  nozzle  the  cost  }>er  tree  would  fail  below  3  cents  eacli  time,  or  say  6  cents  foi 
the  season,  as  I  think  three  applications  of  the  copper  solution  suflficient. 

3.  Apple  Rust. 

Apple  rust,  which  was  fully  described  in  my  last  annual  report, 
was  made  the  subject  of  an  experiment  by  Col.  A.  W.  Pearson,  our 
agent,  located  at  Vint  land,  N.  J.  The  disease  manifests  itself  in  the 
form  of  small  yellowish  spots  on  the  leaves  and  rarely  on  the  fruit, 
these  gradually  spreading  until  the  whole  tree  presents  a  decidedly 
sickly  appearance.  The  fruit  on  such  trees  seldom  matures,  so  that 
in  regions  where  the  malady  prevails  the  loss  is  often  considerable. 

The  fungus  causing  the  malady  is  known  to  mycologists  as  RcBsfe- 
lia  piraiUy  and  one  of  the  most  interesting  things  in  connection  with 
it  is  its  peculiar  alternation  of  fruit  forms.  One  stage  of  the  fungus 
occurs  on  the  common  red  cedar,  causing  the  jelly-like  masses  known 
as  cedar  balls.  These  balls  are  made  up  of  innumerable  spores, 
bodies  analogous  to  seed,  which  escaping  and  falling  upon  the  young 
apple  leaves  germinate  and  ultimately  give  rise  to  tne  rust-spots. 
On  the  other  hand,  it  is  seen  under  the  microscope  that  the  rust  spots 
on  the  apple  are  made  up  of  little  cups  which  bear  within  their  walls 
spores  quite  different  from  those  of  the  cedar  balls.  It  is  supposed 
that  these  spores  when  they  escape  from  the  apple  leaves  and  fall 
upon  the  small  branches  of  red  cedar  germinate  and  give  rise  to  the 
cedar  balls,  thus  completing  the  life  cycle.  These  cedar  balls  in  all 
stages  of  development  can  be  seen  at  any  time  after  the  middle  of 
August,  but,  of  course,  they  are  not  usuvally  noticed  until  the  jelly- 
like forms  are  emitted  the  following  spring. 

For  the  exporimont  at  Vineland  two  trees  were  selected  for  the 
spraying  Avhicli  for  the  last  three  years  had  been  badly  affected  with 
rust,  'tree  No.  1  was  spraj^ed  once  before  the  leaves  started*  with  a 
solution  of  sulphate  ot  iron,  2  pounds  of  the  iron  to  1  gallon  of 
water.     Additional  applications  of  a  solution  containing  6  pounds  of 

*  From  our  present  knowledge  of  the  life-history  of  the  fungus  a  spraying  at  this 
time  would  seem  entirely  unnecessary,  there  being  none  of  the  cedar-apple  spores 
yet  produced.^ 
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iron  sulphate  and  4  pounds  of  lime  to  22  gallons  of  water  were  made 
every  three  weeks  until  the  22d  of  July.  At  this  time  the  leares 
were  as  badly  infested  as  in  any  previous  year,  the  treatment  appar- 
ently producing  not  the  least  ettect. 

Tree  No.  2  was  sprayed  before  the  leaves  started  with  Bordeaux 
mixture,  the  applications  being  repeated  every  three  weeks  until  Jnly 
22.  The  folig,ge  remained  fairly  healthy,  yet  the  benefit  resulting 
was  not  a  sufficient  return  for  the  labor  expended. 

There  seems  to  be  little  doubt  that  in  many  cases  the  body  or  my- 
celium of  this  fungus  lives  from  year  to  year  in  the  tree,  and  if  this 
is  true  then  the  application  of  a  fungicide  could  hardly  be  expected 
to  produce  any  perceptible  eflfect.  On  the  other  hand,  it  may  be  that 
the  treatment  if  continued  would,  by  destroying  the  spores  of  the 
form  on  apple,  diminish  the  number  of  cedar  balls  and  thus,  indirectly 
ultimately  lessen  the  chances  of  infection  by  the  product  of  th^e 

bodies. 

4.  Apple  Powdery  Mildew, 

The  disease  known  under  this  name  occurs  abundantly  throughont 
all  the  region  east  of  the  Mississippi  River,  and  while  we  have  re- 
ceived but  few  complaints  of  its  ravages  elsewhere  it  is  very  probable 
that  it  would  make  its  presence  known  if  there  were  plants  for  it  to 
attack.  On  the  apple  it  is  confined  almost  entirely  to  young  trees  in 
the  nursery,  seedlings  being  especially  subject  to  its  ravages.  It 
shows  itself  on  these  plants  just  as  soon  as  the  leaves  begin  to  unfold 
and  seldom  disappears  until  frost.  The  affected  plants  at  first  turn 
grayish  white,  and  close  examination  will  show  that  they  appear  to 
be  ousted  with  a  meal-like  powder.  As  the  disease  progresses  the 
affected  parts,  especially  the  leaves,  become  dry  and  Ibrittle  and  in 
consequence  are  of  very  little  use  to  the  plant.  As  a  result  of  all 
this  the  tree  becomes  utterly  worthless  for  budding,  and  where  this 
method  of  propagation  is  practiced  there  is  nothing  to  do  but  to  pull 
the  plants  out  or  let  them  go  until  the  next  vear.  The  latter  alter- 
native is  not  always  a  desirable  one,  for  the  reason  that  the  trees 
have  to  be  budded  nigh  on  account  of  an  extra  year's  growth.  Fre- 
q[uently,  too,  the  disease  is  as  bad  the  second  year  as  the  first,  so  that 
really  there  is  nothing  gained  and  a  great  deal  lost  by  the  process. 

The  fungus  causing  this  malady  is  known  to  mycologists  as  Podo- 
sphczra  oxyacanthcB  DBy.*  On  tlie  apple  its  growth  is  quite  simple, 
consisting  of  a  mycelium  or  vegetative  system,  which  is  lor  the  most 
part  external,  and  minute  spores  borne  on  branches  sent  up  usually 
tat  right  angles  to  the  leaf  or  other  affected  part. 

When  dry  the  spores  are  readily  blown  about  by  the  wind,  and  in 
this  way,  aided  no  doubt  by  insects,  rain,  or  other  agents,  reach 
healthy  plants,  where  under  the  proper  conditions  of  moisture  and 
heat  they  germinate  and  ultimately  give  rise  to  the  same  kind  of 
fungus  from  which  they  originated.  It  in  all  probability  passes  the 
winter  in  the  form  we  have  described,  its  spores  and  myceiiuni  hav- 
ing been  often  observed  on  the  tips  of  apple  seedlings  in  spring  be- 
fore the  leaves  apj^eared.  Occasionally  tlie  true  winter  stage  is  met 
with  on  the  apple,  but  as  this  has  little  practical  importance  a  de- 
scription of  it  is  not  necessary  here. 

This  year  we  made  a  series  of  experiments  in  the  treatment  of  this 
disease  at  the  nurseries  of  Franklin  Davis  &  Co.,  twenty  miles  north 

*  We  have  recently  received  from  Mr.  Swingle,  of  Kansas,  snEi'ysiphecB  infesting 
apple  seedlings,  which  does  not  appear  to  be  this  species. 
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of  Washington,  the  results  of  which  have  already  appeared  in  Circu- 
lar No.  8,  issued  by  the  Section  in  September  last.  Ihe  experiments 
were  planned  with  the  view  of  discovering  if  possible  (1)  a  cheap, 
practical,  and  efficient  remedy  for  the  disea.se j  (2)  the  proper  time  for 
applying  the  same;  and  (3)  tne  best  means  ot  application. 

Nearly  400,000  seedling  trees  and  budded  stocks  were  experimented 
upon,  the  results  of  which  may  bo  briefly  summed  up  as  follows: 

(1)  The  disease  can  be  effectually  prevented  by  the  application  of 
the  ammoniacal  solution  of  carbonate* of  copper.* 

(2)  In  the  nursery  the  total  cost  of  the  treatment  need  not  exceed 
12  cents  per  1,000  trees. 

(3)  The  iirst  application  should  be  made  when  the  leaves  are  about 
one-third  grown,  and  should  be  followed  by  at  least  five  others  at  in- 
tervals of  ten  or  twelve  days. 

(4)  The  remedy  is  cheaply  and  effectually  applied  by  means  of 
any  of  the  knapsack  sprayers  provided  with  the  iLddy  Chamber  noz- 
zle and  Vormorel  lance. 

5.  Pear  Lsaf-blioht. 

Like  the  apple  powdeiy  mildew,  this  disease  is  most  destructive  in 
the  nursery.  It,  however,  attacks  the  leaves  and  fruit  on  large  trees, 
often  seriously  injuring  both.  The  fungus  causing  it  is  known  as 
EntoinosporiuQii  maculatum  L^v.,  and  for  a  full  account  of  its  life 
history  tne  Annual  Report  of  the  Department  for  1888  should  be  con- 
solted.  Experiments  in  the  treatment  of  the  disease  were  made  in 
the  nurseries  of  Franklin  Davis  &  Co.,  near  Baltimore,  and  at  Vine- 
land,  N.  J.  The  same  remedy,  i.  e.,  the  Bordeaux  mixture  contain- 
ing 6  pounds  of  copper  and  4  pounds  of  lime  to  22  gallons  of  water, 
was  used  at  both  places,  but  in  the  former  case  seedlings  were  treated, 
while  in  the  latter  bearing  trees  were  experimented  upon.  In  the 
nursery  the  disease  usually  appears  about  the  time  the  leaves  are  full 
grown,  causing  the  latter  to  become  spotted,  turn  brown,  and  then 
ii^ll.  It  is  not  an  uncommon  thing  to  see  entire  blocks  of  seedlings 
completely  defoliated  by  this  disease  as  early  as  the  1st  of  July. 
Growth  is  of  course  stopped,  and  consequently  the  trees  can  not  be 
budded.  By  the  application  of  Bordeaux  mixture  it  was  hoped  that 
the  foliage  might  be  protected  from  the  fungus,  and  enabled  to  con- 
tinue its  growth  throughout  the  summer,  tnereby  making  it  possi- 
ble to  bud  successfully. 

The  first  application  of  the  mixture  was  made  on  June  5,  the  sec- 
ond on  June  15,  followed  by  throe  others  at  intervals  of  ten  days, 
60,000  seedlings,  averaging  a  foot  to  a  foot  and  a  half  in  height,  re- 
ceiving the  treatment.  The  mixture  was  applied  with  the  Japy 
pump  and  the  Vermorel  nozzle,  each  application  requiring  the  labor 
of  one  man  a  day  and  a  half.  The  total  cost  of  the  five  applications 
was  about  50  cents  per  1,000  trees. 

The  treated  trees  held  their  foliage  throughout  the  summer,  and 
made  a  strong,  vigorous  growth.  They  were  budded  the  last  of 
July,  fully  95  per  cent,  of  the  buds  taking  without  difficulty.  In 
the  same  block  a  few  rows  of  imtreated  trees  lost  all  their  foliage 
before  the  1st  of  July,  and  were  not  budded  in  consequence. 

The  results  of  the  experiment  at  Vineland  were  even  more  striking 
than  those  above  noted.  Here  two  large  Beurre  Clarigeau  trees, 
which  for  a  number  of  years  had  been  badly  affected  with  the  leaf- 

*  Formula  on  pa^e  408. 
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blight  fungus,  were  sprayed  five  times  with  Bordeaux  mixture, 
while  a  third  tree  of  the  same  variety  growing  twenty  feet  distant 
was  left  unsprayed.  The  first  application  of  the  remedy  was  made 
in  March  before  the  leaves  started,  and  was  followed  l)y  the  others 
at  intervals  of  three  weeks  throughout  the  summer.  The  figures 
in  Plate  II  are  from  photographs  made  the  last  of  August,  and  show 
more  clearly  than  a  description  the  results  of  the  treatment. 

Where  there  are  a  number  of  trees  to  be  treated,  the  large  force- 
pumps  used  in  spraying  for  the  Codling  moth  and  other  insects  will 
doubtless  be  found  the  most  economical.  Machines  of  this  kind  are 
manufactured  and  sold  by  the  Nixon  Nozzle  and  Machine  Company, 
of  Da}'i;on,  Ohio;  the  Field  Force-Pump  Company,  of  Loclq)ort,  N. 
Y.,  and  others. 

6.  Quince  Diseases. 

The  quince  trees  at  Vineland,  N.  J.,  are  annually  affected  with  a 
number  of  diseases,  chief  among  which  are  twig  blight  (3Iiorococciis)y 
orange  rust  (Roestelia  aurantiacay  Pk.),  and  leaf  blight  {Ihiicviospo- 
Hum  maculatum,  L^v.).  Sixty  trees  were  treated  tnis  year  with  a 
view  of  preventing  these  maladies. 

Six  trees  were  sprayed  in  April  with  a  solution  of  iron  sulphate 
(copperas),  and  the  opening  buds  were  considerably  injured  thereby. 
These  trees,  however,  came  into  full  leaf  and  bloom  and  did  not  show 
any  of  the  peculiar  fungi  until  about  the  middle  of  July.  The  foh- 
age  then  began  to  show  signs  of  leaf -blight,  but  applications  of  the 
Bordeaux  mixture  every  three  weeks  appeared  to  check  this.  The 
rest  of  the  trees  (fifty  in  number)  were  treated  with  Bordeaux 
mixture,  the  first  application  being  made  May  13,  and  the  others  at 
intervals  of  fifteen  days  until  July  22.  There  was  much  less  leaf- 
blight  on  these  trees  than  on  several  in  the  same  orchard  left  for 
control,  but  as  regards  the  other  diseases  the  results  were  negative, 
for  the  reason  that  neither  the  treated  or  untreated  trees  were  affect^ 
to  any  appreciable  degree. 

C. —Treatment  OF  Blackberry  Rust*  and  other  Diseases  at 

Ocean  Springs,  Miss. 

Experiments  were  made  by  Mr.  F.  S.  Earle,  our  agent  located  at 
the  above  place,  in  the  treatment  of  blackberry  rust.  The  plants 
treated  were  of  the  Early  Harvest  variety  and  tne  remedy  used  was 
the  Bordeaux  mixture  containing  6  pounds  of  copper  and  4  pounds 
of  lime  to  22  gallons  of  water.  The  plants  were  j^oung  at  the  time 
of  the  first  application,  March  29,  being  from  2  to  8  inches  high.  The 
second  application  was  made  on  April  4;  and  an  examination  of  the 
plants  at  this  date  showed  that  8  per  cent,  were  afllected  with  rust, 
and  in  the  untreated  rows  9  per  cent,  were  diseased^  On  June  6, 
only  one  diseav^ed  plant  was  found  in  the  treated  rows,  while  the  un- 
treated showed  eleven.  June  19,  two  rusted  plants  were  found  in 
the  sprayed  rows,  while  the  checks  showed  seven.  Soon  after  this 
the  disease  disappeared.  Mr.  Earle  says  that  the  result  is  certainly 
very  promising,  but  it  will  require  another  season's  work  to  fully 
demonstrate  the  value  of  the  treatment.  He  also  remarks  that  there 
is  no  doubt  as  to  the  value  of  the  treatment  for  the  leaf -spot  disease 
(Sepforia  ruhi,  B.  &  C).  This  malady  appeared  abundantly  dur- 
ing the  warm  weather  of  early  summer,  but  the  treated  rows  ware 
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at  all  times  remarkably  free  from  it.  Experiments  were  also  made 
by  Mr.  Earle  in  the  treatment  of  plum  and  peach  leaf-rust  {Puccinia 
pruni'Spinosce,  Pers.);  powdery  mildew  of  the  grape  ( Uncinula  ampe- 
lopsidis,  Pk.),  and  the  strawberry  leaf- blight  (Sphcerella  fragarice', 
Txil.),  a  full  account  of  which  will  appear  in  a  special  bulletin. 

D. — Treatment  of  the  Potato,  Tomato,  and  Melon  fob  Blight 

AND  Rot. 

1.  Potato  Rot. 

It  is  not  necessary  to  say  anything  here  in  regard  to  the  immense 
losses  resulting  every  year  from  the  ravages  or  potato  rot.  Every 
one  will  admit  that  the  disease  is  beyond  question  the  most  serious 
enemy  of  this  valuable  crop.  For  fifty  years  or  more  it  has  been 
talkea  of  and  written  about  and  the  number  of  suggestions  made  and 
plans  set  forth  for  combating  it  have  been  almost  endless.  Of  course 
m  undertaking  to  combat  a  disease  of  such  a  nature  numerous  pre- 
cautions must  necessarily  be  taken.  The  experiments  made,  how- 
ever, were  designed  merely  to  test  the  value  of  fungicides  applied 
during^  the  growing  season,  as  it  is  well  known  that  this  is  the  period 
when  the  disease  is  most  active  and  destructive.  The  rationale  of 
such  treatment  will  be  more  clearly  understood  when  something  of 
the  life  history  of  the  fungus  causing  the  disease  is  known. 

Briefly  stated,  the  body  of  the  fungus  in  the  majority  of  cases  lives 
from  year  to  year  in  the  tubers,  and  these  diseased  tubers  are  often 
used  for  seed  and  the  plants  from  them  are  very  likely  to  be  affected, 
the  fungus  passing  out  of  the  tuber  into  the  young  stalks  and  finally 
appearing  on  the  under  surface  of  the  leaves  in  the  form  of  the 
whitish,  downy  mildew  familiar  to  all.  This  whitish  mildew  is  made 
"up  of  innumerable  spores  and  their  supporting  stalks,  each  of  the 
former  being  capable  of  infecting  a  healthy  plant.  The  spores  being 
exceedingly  small  and  light  are  easily  wafted  from  plant  to  plant  by 
currents  oi  air,  and  in  this  way  an  entire  field  will  soon  become  in- 
fected, the  disease  starting  from  a  few  perhaps  widely  separated 
points. 

It  is  known  that  a  very  small  quantity  of  sulphate  of  copper  will 
prevent  the  spores  from  germinating  and  consequently  from  infect- 
ing healthy  plants;  and  the  treatment  was  made  with  this  fact  in 
mind,  Bordeaux  mixture  containing  6  pounds  of  copper  sulphate  and 
4  pounds  of  lime  to  22  gallons  of  water  being  used  for  the  experi- 
ment. The  first  application  was  made  when  the  plants  were  a  foot 
high,  there  being  no  sign  of  blight  at  the  time;  and  the  sprayings 
were  repeated  every  two  weeks  until  the  lOth  of  September.  The 
variety  treated  was  the  Peach-blow,  and  for  convenience  the  field  was 
divided  into  three  plats  of  seventy-five  hills  each.  On  November  5, 
the  potatoes  were  dug,  the  yield  of  each  plat  being  as  follows; 


Plat. 

Remedj. 

Yield. 

1 
2 
S 

Bordeaux  mixture 

PoundB. 
346 

283 

No  trwatment 

BnT<VAii?t:  mi^tiiro , , . , 

Diameter  of  largest  tuber  on  treated  plats  5  inches.     Diameter  of 
largest  tuber  from  untreated  plat  3  inches.     The  treated  vines  kept 
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freen  until  killed  by  frost  November  5,  while  the  untreated  were 
illod  by  the  blight  a  month  previously.    Plat  3  grew  alongside  of 
a  row  of  trees,  wnich  probably  accounts  for  the  falling  off  in  its  yield. 

The  I'esults  obtained  in  this  case  are  certainly  very  promising  and 
it  is  hoped  that  another  year  more  extended  experiments  can  be  nn- 
dertaken,  from  which  further  and  more  important  deductions  can  be 
made.  To  thoso  wishing  to  test  the  remedy  we  will  say  that  it  is  of 
the  utmost  importance  tnat  the  mixture  be  applied  early.  The  fact 
that  the  treatment  is  entirely  preventive  musi  constantly  be  kept  in 
mind  as  on  this  hinges  the  whole  secret  of  success. 

We  have  found  the  knapsack  form  of  pump  the  most  satisfactory 
for  this  work,  as  with  it  a  man  can  easily  and  quickly  reach  all  the 
green  parts  of  the  plant,  covering  them  with  a  thin  film  of  copper, 
thereby  practically  renaering  infection  from  outside  sources  impos- 
sible. 

2.  Tomato  Rot, 

Exi>eriments  in  the  treatment  of  tomato-rot  were  made  bv  Mr. 
Howell,  of  Greenville,  S.  C,  three  rows  of  thirty  plants  each  being 
under  treatment.  The  plants  under  treatment  were  divided  into 
three  sections  running  crosswise  of  the  rows.  Section  1  was  treated 
with  Bordeaux  mixture  on  June  15,  and  July  2,  ami  15,  respect- 
ively. .Section  2  was  left  untreated.  Section  3  was  treated  on  the 
same  dates  as  Section  1  with  the  ammoniacal  solution  of  carbonate  of 
copper.  At  the  time  of  the  first  spraying  the  tomatoes  were  about 
three-fourths  of  an  inch  in  diameter  and  already  some  of  them  had 
begun  to  rot. 

The  final  results  of  the  treatment  are  given  below: 


Sec- 
tion. 


1 
8 
8 


Treatod  with. 


Bordeaux  mixtare . . . 

No  treatment 

Ammoniacal  solution 


Lobs 
from  rot. 


xVr  cent- 
4 
60 
20 


Mr.  Howell  says  that  late  in  the  season  it  became  very  apparent 
that  the  fungus  was  greatly  injuring  the  foliage.  During  September, 
fully  a  month  before  frost,  the  plants  of  the  untreated  section  assumed 
a  spent  and  dying  appearance  and  very  few  ripe  tomatoes  were  on 
them.  The  section  treated  with  Bordeaux  mixture  remained  bright 
and  green  until  frost  and  ripened  fine,  large  f rait. 

3.  LIelon  Diseases. 

Melons  of  all  kinds  in  certain  parts  of  New  Jersey,  Virginia,  and 
North  Carolina  are  subject  to  a  disease  which  has  come  to  be  gener- 
ally known  as  *' blight."  Frequently  this  malady  manifests  itself 
by  a  sudden  wilting  of  the  vines,  followed  by  a  dark  discoloration  of 
the  stems  and  finally  death.  At  other  times  the  edges  of  the  leaves 
turn  brown,  roll  inward,  and  dry  up;  this  disease  usually  appears  at 
times  when  excessive  humidity  is  followed  by  hot  sunshine  and  is 
frequently  spoken  of  as  "rust."  Again,  the  leaves  became  spotted 
with  greyish  while,  and  later  brownish  discolorations,  causing  a 
marked  falling  off  in  the  vigor  of  the  vine.    The  cause  of  the  nrst 
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disease  is  not  known;  the  second  is  due  to  Colhtotrichium  Lindemu- 
thianuvi  (Sacc.  &  Mag.),  Br.  Cav.,  tlie  same  fungns  which  attacks  the 
bean,  j)roauciiig  the  malady  known  as  anthi^acnose;  the  third  probably 
owes  its  origin  to  a  number  of  things  working  together,  chief  among 
which  is  a  fungus  known  as  Scptoria, 

Attempts  were  made  this  year  to  combat  these  maladies  by  the  use 
of  Bordeaux  mixture,  but  the  applications,  although  applied  every 
ten  days  throughout  the  growing  season,  did  not  materially  lessen 
the  number  of  diseased  plants.  We  do  not  accept  this  experiment 
as  conclusive,  since  before  any  decided  results  can  oe  expected  it  will 
be  necessary  to  know  more  of  the  diseases  themselves. 

E.— Strawberry  Leaf-blight.* 

It  is  known  that  this  disease  usually  causes  the  greatest  injurjr  bjy 
attacking  the  new  growth  which  appears  directly  after  the  fruit  is 
harvested.  At  this  period  the  old  leaves  contain  innumerable  spores, 
and  it  is  these  that  infect  the  young  leaves.  To  prevent  this  the 
practice  of  burning  over  the  plants  just  after  the  fruit  is  gathered 
nas  been  foUowea  with  success,  the  yoimg  plants  usually  starting 
np  and  growing  thriftily  after  tlie  treatment.  The  complete  destruc- 
tion of  the  old  leaves  is  usually  effected  by  first  mowing  the  plants, 
allowing  the  foliage  to  dry  f oi  a  day  or  two  and  then  burning.    This 

J  ear  an  experiment  was  made  by  Colonel  Pearson,  with  a  view  to 
etermine  the  effect  of  spraying  the  foliage  with  a  strong  solution' 
of  sulphuric  acid.  Several  rows  of  strawberry  plants,  badly  infested 
with  leaf -blight,  were  sprayed  with  a  solution  made  by  mixing  one 
pint  of  sulphuric  acid  with  six  gallons  of  water,  the  application  being 
made  soon  after  the  fruit  was  harvested.  As  a  result  of  this  spray- 
ing the  old  leaves  were  as  effectually  destroyed  as  if  they  had  been 
burnt  with  fire,  and  two  weeks  later  the  plants  had  started  up  fresh 
and  green. 

On  the  16th  of  September  we  visited  Colonel  Pearson's  place,  and 
the  difference  between  the  treated  and  untreated  points  was,  at  that 
tirue^  (juite  striking,  The  sprayed  rows  were  fresh  and  green,  while 
adjoining  unsprayed  plants  left  for  control  were  badlv  blighted. 

Where  one  has  a  suitable  spraying  pump  it  would  doubtless  be 
economy  to  adopt  this  method  of  destroying  the  old  plants  rather 
than  the  plan  of  mowing  and  burning  with  nre. 


m.— CONCLUSIONS  CONCERNING  THB  PRACTICAL  WORK  OF  TH£ 

SECTION. 

From  what  has  been  said  it  will  be  seen  that  the  results  of  the 
work  of  this  Section  are,  in  the  main,  highly  encouraging.  It  is  of 
course  too  early  to  form  any  definite  opinion  as  regards  the  value 
of  some  of  the  work,  but  we  believe  enough  is  known  to  warrant  a 
more  extended  series  of  experiments  along  the  same  line.  It  must 
be  remembered  tliat  the  work  we  are  engaged  in  is  entirely  new; 
there  is  no  beaten  path  of  precedent  to  follow,  consequently  it  is  to 
be  expected  that  failure  will  sometimes  follow  our  efforts.  Hereto- 
fore tne  work  of  this  nature  has  been  confined  almost  entirely  to 
grape  diseases,  since  this  year  we  have  broadened  our  field,  increasing 
thereby,  as  we  have  good  grounds  for  believing,  the  usefulness  of 
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our  labors.  It  has  "been  our  constant  endeavor  to  make  the  work  as 
tlioroughly  practical  as  possible,  for  we  fully  appreciate  the  fact  that 
jiractical  results  are  what  the  farmer,  gardener,  and  fruit-grower  are 
after. 

In  some  respects  the  plan  of  conducting  the  experiments  has  not 
been  entirely  satisfactory,  for  the  reason  that  we  have  been  forced  to 
rely  too  much  on  agents  remote  from  the  Department.  This  of 
course  is  unavoidable  with  a  part  of  the  work,  but  whenever  prac- 
ticable the  more  important  experiments  should  be  under  the  direct 
supervision  of  those  in  charge  of  the  laboratory.  This  can  only  be 
made  possible  by  providing  the  Section  with  a  few  acres  of  ground  in 
the  vicinity  of  W  ashington,  wherein  the  various  crops  under  treatment 
can  be  grown  and  experimented  on  at  pleasure.  We  have  keenly  felt 
the  need  of  such  a  station  and  appreciate  the  efforts  being  made  to 
secure  suitable  groimd  for  the  purpose. 

Plans  have  been  made  for  an  extended  series  of  experiments  next 
season  in  the  treatment  of  peach-rot  and  blight,  a  disease  which  ranks 
next  to  yellows  in  its  destructiveness  to  the  peach  crop.  We  also 
propose  to  attempt  something  in  the  way  of  combating  pear  blight, 
a  disease  which  has  yet  baflBed  every  effort  at  control.  The  work  on 
apple-scab  and  other  apple  and  pear  diseases  will  be  extended,  and  a 
special  endeavor  will  be  made  to  discover  a  cheaper  and  more  practi- 
cal means  of  applying  the  remedies. 

The  results  of  the  potato  and  tomato-rot  experiments  have  encour- 
aged us  to  give  the  copper  remedies  a  thorough  trial  for  these  dis- 
eases, and  special  attention  will  be  given  to  the  comparative  cost  of 
the  different  preparations,  the  best  time  to  apply  them,  and  the  num- 
ber of  applications  necessary.  The  grape  work  will  be  continued, 
as  there  are  vet  many  points  in  the  treatment  of  black-rot  and  an- 
thracnose  wnich  need  further  elucidation. 

We  have  now  under  way  some  experiments  in  the  treatment  of  the 
diseases  of  cereals,  this  work  being  chiefly  confined  to  the  smuts. 

These  subjects  will  constitute  the  main  j)art  of  this  branch  of  the 
Section's  work  for  the  coming  year,  but  it  is  very  likely  tLat  new  dis- 
eases will  jpresent  themselves,  thereby  necessitating  adcfitional  labora- 
tory and  field  labor. 


IV.— LABORATORY    INVESTIGATIONS. 

During  the  yccir  the  special  subjects  under  investigation  in  the 
laboratory  have  been  the  diseases  of  the  grape  vine,  bitter-rot  of  the 
apple,  SAveet-potato  rot,  pear  blight,  peach  yellows,  and  the  diseases 
caused  by  the  powdery  mildews  {Erysiphece).  Some  important  dis- 
coveries in  connection  with  these  maladies  have  been  made,  the  de- 
tails of  which  will  be  published  in  the  special  bulletins  to  which  we 
have  already  referred. 

Within  the  last  eight  months  our  facilities  for  work  have  been 
greatly  increased  by  the  addition  of  more  room  and  improved  appa- 
ratus. A  bacteriological  laboratory  with  all  the  modern  improvements 
has  been  fitted  up,  thus  enabling  us  to  ^o-eatly  extend  our  field  of  re- 
search. A  small  green-house  has  also  been  purcliased  and  has  proved 
verv  useful. 

For  the  work  we  are  engaged  in  a  collection  of  fungi  is  absolutely 
necessary;  realizing  this,  we  have  spared  no  effort  to  make  the 
herbarium  what  it  should  bo.    Three  years  ago  the  number  of  apeci- 
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mens  in  the  collection  did  not  exceed  three  thousand;  now  there  are 
something  over  fourteen  thousand  named,  labeled,  and  piounted  on 
seven  thousand  herbarium  sheets. 

During  the  year  a  large  number  of  economic  fungi  have  been  col- 
lected, one,  assistant  spending  a  month  in  the  field  engaged  in  this 
work.  As  soon  as  we  have  tne  illustrations  ready,  it  is  our  plan  to 
distribute  these  among  the  agricultural  colleges  and  experiment  sta- 
tions. Each  specimen  will  be  accompanied  by  drawings,  notes  on 
treatment,  etc. 

With  the  exception  of  one  new  assistant,  Mr.  D.  G.  Fairchild,  the 
laboratory  force  practically  remains  the  same,  those  now  actively 
engaged  in  this  work  being  Dr.  E.  F.  Smith,  Miss  E.  A.  Southworth, 
Mr.  M.  B.  Waite,  and  Mr.  D.  G.  Fairchild. 


v.— INVESTIGATION  OP  PEACH  YBLLO'WS. 

During  the  year  the  work  on  this  disease  has  been  prosecuted  with 
vigor.  Dr.  Erwin  F.  Smith  having  devoted  his  entire  time  to  the  sub- 
ject. In  addition  to  Dr.  Smith's  work,  Prof.  T.  J.  Burrill,  of  Cham- 
paign, 111.,  has  devoted  considerable  attention  to  the  disease,  his 
investigations  being  chiefly  of  a  bacteriological  nature. 

When  Dr.  Smith  entered  the  field  as  special  agent  he  was  con- 
fronted by  a  dozen  theories  of  causation,  many  oi  them  extremely 
difficult  either  to  establish  or  disprove,  and  was  even  met  by  state- 
ments that  there  was  really  no  such  thing  as  yellows.  From  the 
conflicting  statements  of  Michigan  and  Eastern  growers  it  seemed 
probable  that  several  diseases  were  confounded  under  one  name,  a 
fact  subsequently  established. 

First  of  all  it  was  necessary  to  determine  the  symptoms  of  the 
disease,  to  find  whether  any  set  of  symptoms  recurred  constantly 
enough  to  warrant  a  belief  in  the  specific  nature  of  the  malady,  and 
then  to  test  the  validity  of  each  theory  by  direct  observation.  There 
is  no  longer  any  reasonable  doubt  as  to  the  specific  nature  of  the 
disease. 

The  work  already  done  has  settled  this  and  has  laid  a  sound  basis 
for  the  further  prosecution  of  the  investigation.  This  work  has  con- 
sisted in  large  part  of  very  laborious  field  examinations  in  Michigan, 
Maryland,  and  Delaware.  Over  two  hundred  and  fifty  orchards, 
embracing  many  thousand  trees,  have  been  critically  inspected  during 
three  growing  seasons,  to  learn  as  mucli  as  possible  of  the  nature, 
symptoms,  progi-ess,  and  severity  of  the  disease.  A  synopsis  of  the 
worK  of  1887  and  1888,  together  with  an  outline  of  the  history  of  the 
disease  and  of  its  present  distribution,  is  embodied  in  Bulletin  No.  9. 

The  field  work  has  enabled  us  to  discard  many  theories  and  to  point 
out  the  lines  along  which  further  inquiry  is  now  likely  to  be  fruitful. 
But  some  additional  field  studies  are  necessary,  especially  on  the 
Delaware  ]>eninsula,  in  northern  Georgia,  in  southwestern  Michi- 
gan, and  perhaps  in  other  peach-growing  regions. 

Two  main  lines  of  inquiry  are  now  under  way:  (1)  The  theory 
that  the  disease  is  due  to  some  parasite ;  (2)  the  theory  that  it  is  a 
disease  of  imperfect  nutrition  resulting  from  soil  exhaustion.  Each 
line  of  inquiry  will  require  at  least  two  years  of  labor  and  perhaps 
three  before  anything  like  full,  final,  and  conclusive  results  can  be 
obtained. 

The  first  line  of  inquu'y  includes  both  laboratory  and  field  work 
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and  oontemplates  a  minute  and  exhaustive  microscopic  and  bacteri- 
ological examination  of  all  parts  of  the  peach  tree ;  it  also  includes 
inoculations,  excisions,  ex;perimental  cultures,  and  various  other  ex- 
aminations and  experiments.  This  \v^ork  is  begun,  and  the  results 
already  obtained  snow  conclusively  that  the  disease  can  bp  conveyed 
from  tree  to  tree  by  budding.  Some  of  these  budded  trees  are  still 
living  and  will  be  carefully  examined  bacteriologically  and  other- 
wise. The  results  of  two  sets  of  excision  experiments  are  complete. 
One  series  of  experiments  with  diseased  pits  has  also  been  tenninated 
and  another  is  contemplated.  About  five  hundred  peach  trees  budded 
on  plum  stocks  have  been  set  in  three  diseased  orchards  to  determine 
whether  this  practice  offers  any  hope  of  immunity.  Extensive 
underground  examinations  are  also  contemplated  next  summer  to 
settle,  if  possible,  the  root-fungus  and  the  root-aphis  theories, 
although  as  a  result  of  the  inoculations  both  these  theories  now 
appear  to  be  ruled  out.  Copious  notes  have  been  taken  of  all  facts 
seeming  to  have  any  relation  to  the  disease,  and  a  large  amount  of 
material  is  on  hand  or  within  easy  reach  for  laboratory  use. 

The  second  theory,  i.  e,,  that  the  disease  is  due  to  soil  exhaustion. 
wo  are  inclined  to  discredit,  as  a  result  of  extended  observations,  and 
especially  in  view  of  the  results  obtained  by  inoculation.     Neverthe- 
less a  very  painstaking  and  complete  series  of  experiments  with  fer- 
tilizers which  contain  some  or  all  of  the  ash  constituents  of  the  peach 
tree  has  been  planned  and  is  now  under  way  on  a  lar^e  scale  in 
Maryland  and  Delaware  orchards.    Ninety-seven  experiments  (in 
two  series,  curative  and  preventive)  with  guano,  wood  ashes,  lime, 
bone  phosphates,  soda,  and  potash  salts,  etc.,  will  go  far  toward  set- 
tling the  vexed  question  pro  or  con,  especially  as  tnese  experiments 
are  with  varying  amounts  of  the  fertilizers,  separate  and  mixed,  on 
trees  of  various  ages  in  different  locations  and  on  different  soils. 
About  40  acres,  all  told,  are  now  under  treatmeAt,  and  an  equal  area 
is  being  held  for  comparison.    These  areas  are  in  twelve  orchards  in 
badly  affected  districts,  on  soil  varying  from  light  sand  to  heavy 
clay.    These  experiments  were  planned  by  Doctor  Smith  and  are  un- 
der his  personal  care.    Their  successful  prosecution  has  already  in- 
volved a  great  amount  of  time  and  painstaKing  labor.    .The  first  treat- 
ments were  given  in  the  spring  of  1 889.     Some  interesting  conclusions 
might  be  drawn  even  from  the  first  season's  work,  but  it  is  "believed 
to  De  wiser  to  wait  for  further  developments.     Another  treatment  is 
contemplated  for  the  spring  of  1890  and  the  final  results  will  not  be 
accessible  before  the  following  autumn  or  the  growing  season  of  1891. 
Along  with  these  we  have  begun  a  third  series  of  experiments  de- 
signed to  ascertain  whether  yellows  can  be  induced  in  orchards  by 
'constant  cropping  with  potatoes  and  similar  strong-feeding  plants. 
Our  plan  is  to  grow  two  crops  a  year  for  the  next  three  years  between 
the  peach-tree  rows,  treating  comparison  strips  meanwhile  to  strong 
doses  of  unleached  hardwood  ashes.     Untreated  strips  and  "blocks  of 
like  character  are  reserved  in  all  cases  for  comparison,  and  eveiy  pre- 
caution will  be  taken  to  avoid  sources  of  error  and  to  bring  the  ex- 
periments to  a  hanpy  conclusion. 

Professor  Burriir  began  his  investigations  in  the  autumn  of  18S8, 
and  on  the  1st  of  July,  1889,  made  the  following  statement  regard- 
ing the  progress  of  the  work  : 

I  have  earnestly  endeavored  to  find  a  cause  for  the  yellows  of  the  peach  tree 
during  the  tmie  since  last  September,  when  coramissioiied  by  your  Department  for 
the  purpose.     During  the  months  of  May  and  June  especially  I  have  left  no  chance 
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knoTyn  to  me  of  discovery  in  this  direction  unimproved.  But  I  am  obliged  to 
report  at  this  time  that  I  have  not  been  able  to  demonstrate  tiiat  any  particular 
thing  is  the  cause. 

I  have  foimd  in  the  tissues  of  the  root  and  of  the  old  and  young  etoms  of  dis- 
eased trees  an  organism,  classed  with  the  bacteria,  which  is  not  known  to  occur 
elsewhere.  This  organism  has  been  frequently  obtained  by  method  of  cultures 
under  circumstances  which  preclude  the  possibility  of  its  coraing  from  anything 
except  the  inner  cells  of  the  tree.  I  now  have  it  grooving  in  artificial  media  and  it 
exhibits  all  the  peculiarities  of  a  pathogenic  rather  than  a  saprophytic  microbe.  It 
has  peculiarities  which  serve  to  distinguish  it  from  all  others  of  its  kind,  and  I 
am  convinced  it  has  never  before  been  described  by  anjr  one.  I  found  it  in  every 
set  of  specimeus  examined  known  to  be  affected  with  this  disease,  and  have 
thorougmy  tried  in  the  same  manner  to  find  it  in  healthy  stock  and  failed. 

Still,  I  can  by  no  means  assert  that  this  organism  has  anytliing  to  do  with  the 
disease  in  question.  My  inoculations  in  heathy  trees  give  no  observable  results, 
and  I  totally  fail  to  find  any  evidence  of  parasitic  action  in  the  affected  trees.  It 
may  be  positively  asserted  that  in  the  considerable  numbers  of  specimens  I  have 
examined  there  is  no  fungus  having  a  mycehimi  or  usual  organs  of  fructification. 
If  the  disease  is  really  due  to  the  microbe  mentioned  the  malady  differs  widely 
from  that  of  any  heretofore  described  bacterial  injury  to  living  vejgetation.  The 
microbe  must  be  sparsely  but  widelv  distributed  through  the  still  living  tiasues  of 
the  tree,  in  which  it  must  very  slowly  develop  without  causing  evident  local  dis- 
turbance. ThiA  latter  especially  is  entirely  at  variance  with  kno^-n  effec'ts  of 
parasitic  organisms.  But  we  know  that  the  jpeach  tree  affected  with  this  disease 
very  gradually  succumbs,  lingering  along  several  years  without  local  injury  of 

Eronounced  tvpe.  It  may  therefore  be  that  both  the  apparent  failure  of  my  inocu- 
itions  and  tne  failure  to  discover  local  effects  of  parasitism  in  diseased  trees  are 
strictly  in  line  with  the  progress  of  the  disease  by  natural  infection.  At  any  rate 
I  must  express  myself  as  completely  in  the  dark  in  regard  to  the  cause  of  the 
disease  unless  really  due  to  the  organism  I  have  obtained.  I  have  repeatedly 
found  that  after  the  tree  tissues  have  otherwise  suffered,  as  by  partial  drymg  after 
removal  from  the  tree  some  days,  or  by  death  of  the  tree  by  borers,  etc.,  the 
special  microbes  referred  to  in  this  communication  can  not  be  found.  I  have 
obtained  it  only  in  living  tissues,  fresh  from  the  growing  trees.  In  occasional 
instances  it  has  been  obtamed  in  culture  from  every  bit  of  inner  bark  used  from  a 
given  limb,  but  commonly  we  have  many  failures  to  one  successful  result. 

In  regard  to  my  methods  of  work,  I  am  thoroughly  positive  that  a  thing  which  I 
regard  as  coming  from  the  inner  cells  of  a  plant  lias  been  so  derived.  I  am  not  de- 
ceived by  external  contaminations.  Abunoance  of  these  latter  have  been  met  with, 
but  in  ahnost  every  case  under  conditions  where  reasonable  explanation  could  be 

S'ven  for  them.  Doubtful  exception  is  to  be  made  to  one  organism,  different  from 
lat  heretofore  spoken  of.  I  have  repeatedly  found  a  second  species  which  seemed 
to  come  only  from  the  living  cells.  I  am  well  aware  that  this  weakens  the  proba- 
bility of  the  first  mentioned  germ  being  the  true  cause  of  the  disease,  but  while!  have 
not  found  the  second  one  elSowhere,  1  am  by  no  means  certain  it  may  not  be  readily 
BO  obtained.  It  is  a  staall  Bacillus  which  produces  unusually  lar^e  and  peculiarly 
hardy  spores.  These  latter  are  not  easily  killed  by  heating  in  fiuids.  Quite  possi- 
bly this  is  the  key  to  their  somewhat  frequent  appearance  in  my  cultures.  The 
first  named  microbe  produces  no  spores,  is  easily  destroyed  by  heat  and  by  disin- 
fectants. I  have  learned  to  recognize  it  almost  positively  in  both  liquid  and  solid 
cultures  by  the  imaided  eye.  But  in  thousands  of  such  cultures  it  has  never  ai>- 
peared  except  as  I  have  taken  it  from  the  diseased  peach  trees. 

I  do  not  call  this  a  reiwrt.  It  is  a  statement  of  the  main  facts  I  now  have  relative 
to  this  mysterious  disease.  If  a  report  is  now  called  for  I  will  furnish  it,  including 
the  detailed  statement  of  the  methods  pursued  and  a  full  description  of  the  microbe. 

Professor  Burrill  was  directed  to  continue  his  investigations  along 
the  line  indicated  by  the  foregoing,  it  being  your  wish  to  settle  the 
matter  one  way  or  the  other. 

VX— THS  CALIFORNIA  VINE  DI8EASB. 

For  a  number  of  years  the  grape  vines  of  southern  California  have 
been  dying  in  a  mysterious  manner.  Hundreds  of  acres  of  flourish- 
ing vineyards  have  been  swept  away,  entailing  losses  impossible  to 
calculate.  In  1887  Prof.  F.  L.  Scribner,  my  predecessor,  in  com- 
pany with  Prof.  P.  Viala,  of  Montpellier,  France,  visited  the  in- 
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f etted  region,*  Professor  Scribner  acting  under  instructions  from  the 
Commissioner  of  Agriculture  of  this  Department.  Professors  Scrib- 
ner and  Viala  remained  in  the  field  but  a  short  time  and  did  not  ar- 
rive at  any  definite  conclusions  as  regards  the  cause  of  the  malady. 
Aside  from  a  general  correspoiidence  with  various  parties  in  the 
State  no  further  effort  in  the  way  of  investigating  the  subject  was 
made  by  the  Department  until  early  in  March  of  the  present  year. 
Soon  after  assuming  charge  of  the  Department  the  matter  was  laid 
before  you,  and  you  immediately  instructed  me  to  make  the  neces- 
sary arrangements  for  sending  a  special  agent  to  the  infected  region. 
Mr.  Newton  B.  Pierce,  of  Michigan,  was  selected  for  the  work,  and 
early  in  May  was  appointed  by  you  and  immediately  left  for  the  field 
of  labor.  At  my  request  Mr.  rierce  has  furnished  a  brief  synopsis 
of  the  work  to  date,  a  copy  of  which  we  give  below  : 

Santa  Ana,  Cal.,  December  6, 1889. 

Sir:  The  following  brief  review  of  work  on  the  California  vine  disease  is  sub- 
mitted in  accordance  with  wishes  expressed  for  such  an  outline,  and  is  chiefly  in- 
tended as  indicating  some  of  the  lines  of  investigation  pursued.  To  properly  «jtab- 
lish  the  syecial  or  general  conclusions  to  whi  h  my  work  has  thus  far  led  me  would 
necessitate  the  analysis  and  presentation  of  a  mass  of  observations  and  notes  in- 
compatible with  the  extent  and  purpose  of  this  account. 

Most  of  the  time  since  my  arrival  in  California  has  been  devoted  to  active  field 
work,  and  the  facts  accumulated  and  observations  made  are  invaluable  as  a  founda- 
tion for  the  laboratoiy  work  and  experiments  which  will  naturally  follow.  Through 
personal  field  work,  covering  the  greater  portion  of  the  worst  infects  district,  we 
are  also  enabled  to  fairly  judge  of  the  merits  of  the  various  local  opinidns  or  of  in- 
dividual observations  and  views,  and  to  be  in  a  position  to  draw  conclusions  not  to 
be  arrived  at  with  a  more  limited  view  of  the  field.  I  believe,  however,  tliat  this 
position  should  be  8tren.u:thencd  by  a  thorough  canvass  of  the  grape-growing  dis- 
tricts of  the  northern  poijtion  of  the  fetate. 
Very  respectfully, 

Newton  B.  Pierce, 

Special  Agent 
B.  T.  Galloway, 

Chief  of  Section  of  Vegetable  Pathology^ 

Department  of  Agriculture^  Washington,  D,  C, 


The  disease  now  destroying  tlie  vineyards  of  southern  California  and  working  to 
some  extent  in  the  northern  portions  of  the  State  began  to  attract  the  attention  of 
the  general  public  in  1885.  Tlie  older  vineyards  located  in  the  Santa  Aua  Valley, 
and  particularly  those  of  Anaheim,  in  what  was  then  Los  Angeles  County,  were  the 
fii-st  to  show  marked  signs  of  the  disease  in  this  region.  At  Anaheim  the  first  re- 
quests were  made  for  a  special  investigation  into  the  nature  and  origin  of  the  trou- 
ble, and  were  forwarded  to  associations  or  individuals  of  the  State.  Later,  as  the 
trouble  began  to  seriously  affect  the  great  raisin  industry  of  the  valley,  correspond- 
ence was  opened  with  those  in  authority  at  the  Dep4ui;ment  of  Agriculttire,  at 
Washington. 

Pui-suant  to  directions  from  the  Secretary  of  the  Department  of  Agriculture,  is- 
sued May  16,  18^9,  I  proceeded  to  Santa  Ana,  Cal.,  to  prosecute  investigations  into 
the  nature  of  this  disease,  under  instructions  from  you.  On  May  23,  I  arrived  at 
Santa  Ana  and  at  once  began  the  work. 

After  making  the  acciuaintance  of  some  of  the  leading  ^ape-growers  of  the  val- 
ley, it  became  my  primary  object  to  acquire  familiarity  with  the  effects  of  the  dis- 
ease on  the  vineyards  as  a  whole,  and  more  particularly  the  8|)ecial  elTects  on  the 
vines  attacked.  To  tliis  end  a  large  number  of  vineyards  of  the  Santa  Ana  Valley 
received  personal  inspection.  In  reviewing  this  matter,  I  see  that  at  least  one  hun- 
dred vineyards  of  the  valley  were  inspected,  in  most  cases  with  care,  and  these  vine- 
yards ranged  in  extent  from  garden  patches  to  those  comprising  several  hundred 
acres  of  vines.  At  the  same  time  the  owners  of  these  vineyards,  as  well  as  those 
gentlemen  formerly  interested  in  grape  culture  but  now  having  their  vineyards  re- 
moved, were  visited,  and  their  experience  as  a  whole  or  any  special  observations  or 
experiments  which  they  had  made  were  carefully  recorded. 
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On  working  over  the  field  here  mentioned  a  general  study  was  made  of  the  foli- 
age, bixly,  a  lid  roots  of  the  diseased  vines.  The  study  has  l^een  continued  tlirough- 
out  the  iicld  work  of  the  season,  and  has  resulte<l  in  a  tliorough  diagnosis  of  the 
elTects  of  the  disease,  numerous  descriptions  in  general  and  spec^ial  cases  being  pre- 
pared and  preserved.  Tlie  material  now  in  hand  illustrative  of  the  characters  and 
effects  of  the  disease  is  of  considerable  extent  and  value.  It  comprisf?s,  besides  do- 
Bcriptive  matter,  a  series  of  photogi-aphic  plates  of  tlie  effects  of  the  disease  upon  the 
fruit,  the  vine,  and  the  vineyard  as  a  whole.  Besides  this,  I  have  i)rocured  several 
excellent  water-color  plates  representing  the  effects  of  the  disease  upon  the  leMves 
and  canes  of  the  vine— the  use  of  colors  being  the  only  means  of  j^roperly  bringing 
out  these  chai*acteristic  features. 

In  gathering  data  relative  to  the  introduction  of  the  disease  at  various  places  it 
became  evident  tliat  the  tTOuble  had  spread  in  southern  CaUfomia  from  a  common 
center.  As  we  passed  out  from  that  center  vines  similarly  located,  of  like  age,  and 
of  the  same  variety  showed  signs  of  the  disease  in  later  and  later  years.  Facta 
of  tliis  character,  bearing  directly  on  the  contagious  nature  of  the  disease,  at  once 
showed  the  importance  of  procuring  as  complete  records  as  possil>le  of  tlie  dates  of 
first  appeai*ance  of  the  disease  in  each  locahty.  With  this  object  in  view,  the  vicin- 
ity of  Anaheim,  where  the  Mission  vines  first  died,  was  thoroughly  canvassed  and 
various  facts  and  dates  brought  together  siiflicient  for  the  coustruction  of  a  map  for 
that  region.  These  have  now  been  supplemented  by  like  data  from  other  j  por- 
tions of  the  State,  and  the  material  in  hand  at  this  time  is  sufilcient  for  the  drauglit- 
ing  of  a  map  of  approximate  accuracy  for  all  the  counties  included  in  soutliGrn 
California,  showing  the  spread  of  the  disease  and  other  facts  of  im|X)rtance. 

Much  attention  lias  been  given  to  the  probable  ori.i;in  of  this  trouble,  but  fr<>:n 
facts  already  gathered  I  inclme  to  the  view  that  this  matter  must  also  be  investi- 
gated in  the  northern  portion  of  the  State  before  any  definite  or  satisfactory  resultfl 
may  be  looked  for.  I  have,  however,  accumulated  much  material  which  may  U:^iid 
to  throw  some  light  on  this  branch  of  the  subject. 

It  has  been  advanced  by  some  who  have  studied  this  disease  here  that  it  is  identi- 
cal with  that  of  Italy  and  adjohiing  regions  known  as  Mai  nero.  Viewed  from  an 
anatomical  and  physiological  stand-point  there  are  many  featiu-esof  this  disease  re- 
minding one  of  the  Italian  disease,  and  this  is  also  true  with  the  external  appearance 
of  the  canes.  On  the  other  hand  I  have  examined  the  folia^  of  five  varieties  of 
Italian  vines  from  the  diseased  district  and  find  no  similarity  C)etween  the  two  dis- 
eases so  far  as  this  material  is  concerned.  Even  were  the  identity  of  our  disease 
•with  the  Italian  Mai  nero  thoroughly  established,  the  benefits  to  be  derived  from 
such  a  recognition  would  bo  next  to  nothing,  for  up  to  this  time  the  Emropean  au- 
thorities have  been  wholly  unable  to  agree  among  themselves  as  to  the  nat"ure  of 
their  disease,  and  no  satisfactory  remedy  or  preventive  has  yet  been  found.  Owing 
to  the  similarity  of  these  diseases  I  have  thought  it  best  to  work  up  the  literature 
on  Mai  nerOf  which  is  quite  extensive.  Translations  of  reviews  of  the  various  Ital- 
ian papers  published  for  many  years  back  have  been  made,  numbering  some  twenty 
to  twenty-five  papwrs,  and  many  of  the  original  articles  and  specimens  of  some  of 
the  Italian  diseases  have  been  procured,  and  more  are  to  follow. 

Certain  other  effects  noticed  in  European  vineyards,  and  sjwken  of  as  Follefage 
or  Apoplexie^  have  been  identified  with  our  disease  by  certain  persons  of  the  State. 
This  view  might  justly  have  been  held  when  the  disease  first  made  its  appearance, 
but  since  that  time  facts  liave  developed  which  leave  no  good  groimd  for  supposing 
the  trouble  to  be  due  to  the  direct  action  of  the  sun,  as  in  the  case  of  sunstroke. 
Owing  to  a  remarkable  connection  existing  between  the  temperature  of  the  air  and 
the  virulence  of  the  disease,  however  (as  is  also  tioie  in  the  case  of  Oidiiun  on  vines 
or  of  yellow  fcA-er  or  cholera  with  man),  and  the  difticulty  of  determining  the  true 
nature  of  this  relation,  I  have  given  more  than  ordinary  attention  to  tliis  feature  of 
the  subject.  This  has  brought  forth  many  facts  of  observation  by  others  and  by 
myself,  and  resulted  m  supplying  me  with  what  seems  abundajit  evidence  of  the 
inefficient  natm-e  of  heat  wlien  considered  as  a  lone  factor  in  the  causation  of  tliis 
disease.  In  tliis  connection,  tlie  effects  of  certain  warm  spells  of  winter,  to  the 
action  of  which  the  trouble  has  been  ascribed,  have  received  attention.  For  instance, 
vineyards  set  since  these  warm  spells  occurred  and  from  cuttings  brought  from 
other  portions  of  the  State  have  talieu  tlie  disease.  But  the  various  reasons  for  my 
conclusions  respecting  the  non-causal  action  of  heat  can  not  well  be  presented  short 
of  the  space  obtainable  in  a  special  report. 

Most  of  the  non-parasitic  agencies  for  the  production  of  the  disease,  as  their  action 
has  been  presented  by  numerous  adlierents  to  such  views  both  here  and  elsewhere, 
have  been  carefully  considered. 

The  subject  of  pruning  has  received  all  th©  attention  required.  That  of  irrigation 
has  had  special  and  exhaustive  attention.    All  conditions  are  noted  on  irrigated  and 
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non-irri.2;.ited  lair^l?,  and  the  evidence  is  abundantly  sufficient  to  prove  that  thfre  is 
no  causal  r<3lation  existing  Ix^tweon  irrigation  and  the  disease.  The  subject  of  ooil 
povertv  has  been  fully  considered,  as  woU  as  the  matters  of  artificial  fertilization 
and  alkaline  soils.  The  various  drainap^  problems  which  have  a  direct  bearing  on 
the  efiocts  of  some  of  tlie  well-kuown  root  fuugi  have  been  cai-ef ally  reviewed  dur- 
ing the  iiold-work,  and  if  a  root  f  unions  be  at  the  bottom  of  the  trouble  it  is  certainly 
not  working  according  to  the  habits  ascribed  by  Europeans  to  Dematophora  and 
Agaricus.  This  fact,  however,  is  not  evidence  against  the  presence  of  root  fimgi 
The  bearing  of  elevation  has  also  been  considered,  but  iip  to  the  present  time  IhaTe 
had  no  favorable  opportunity  to  make  observations  alon^  this  line  at  elevations 
greater  tlian  two  tliousdiid  feet.  The  matter  of  atiuosphenc  humidity  has  Ukewise 
been  partially  cohered.  Much  Btatistical  information  relative  to  the  conchtionsof 
climate  during  tlio  past  and  present  decades,  the  elfects  of  prevailing  windi  or  those 
of  unusual  severity,  has  been  accumulated,  and  when  combined  with  the  results  of 
personal  observation  will,  I  believe,  show  the  slight  bti'aring  these  matters  have  on 
the  subject  in  hand.  The  bt^riehcial  or  detrimental  action  of  other  forms  of  Phane- 
rogams about  vineyards  has  been  sufficiently  studied.  Under  this  head  the  effect 
of  shade  on  diseased  vitios  has  been  marked,  and,  ns  its  hearing  on  the  nature  of  the 
disease  is  important,  it  has  liad  continuous  investigation;  at  the  same  time  being 
compared  with  observations  made  as  to  the  temperature  of  the  soil  at  certain  depUis 
beneath  the  surface. 

Under  the  head  of  degenerated  stock,  due  to  long-continued  propagation  of 
vines  from  cuttings,  I  have  been  able  to  make  several  observations,  mit  for  the  sake 
of  bringing  together  a  greater  amount  of  material  my  attention  to  this  sabiect 
will  be  continued.  Yet  I  may  say  that  up  to  date  there  is  no  good  evidence  fliat 
seedlings  will  exist  longer  in  the  face  of  this  disease  than  vino^  long  jiropagated 
from  cuttings. 

When  considering  the  disease  as  due  to  parasitic  or  pathogenic  organisms,  three 
lines  of  investigation  have  been  pursued,  viz  :  Entomological,  mycolt^CAl,  and 
bacteriological — the  last  as  distinct  from  mycological  work  mainly  in  the  method 
of  treatment. 

The  work  in  tliose  branches  of  the  investigation  is  in  no  sense  matured.  It 
should  be  followed  by  much  careful  lalxiratorj^  work,  for  which  my  time  has  thus 
far  l>een  insufficient,  and  by  numerous  careful  exjK?,rinient8  which  are  essential  and 
im]x>rtant  features  in  arriving  at  true  rcsuius. 

Work  pm-sued  in  the  field  soon  established  the  fact  that  Phylloxera  did  not  cause 
the  trouble,  and  although  there  are  numerous  insects  and  worms  found  upon  the 
vine  both  above  and  below  the  surface  of  the  ground,  and  which  have  been  more 
or  le^s  studied,  yet  it  secTus  evident  that  none  of  these  l)ear  any  causal  relation  to 
the  destruction  of  the  vinoyaids.  I  might  add  that  every  order  of  insects  is  here 
represented  upon  the  vine,  and  some  of  these  forms  are  doing  sufficient  damage  to 
well  deserve  the  oxponditure  of  the  time  re»j^uireJ  in  making  a  careful  study  of 
them.  I  have  given  some  time  to  the  Termitidce,  which  are  doing  much  damaoe 
to  the  older  vi:v^v.irds,  and  will  devote  more  time  to  certain  Acarina  and  Nematcaa, 
found  infesting  tlie  roots. 

On  the  roots  of  the  vine  I  have  found  Vibrissea  hypogoeaf  but  thus  far  only  on 
varieties  from  the  East.  Tlie  gonidial  stage  of  another  fungus  has  been  observed; 
also  an  extremely  fine  mycelium,  clenr.  variably  septate,  oranching  as  it  passes 
outward  through  the  cortical  paren chyma  to  the  epidermis.  Much  of  tnis  mycelium 
mens'ires  alx)ut  2  //  in  diamotor.  Tlie  study  of  tnese  forms  is  now  in  hand,  as  well 
asl.iat  of  the  various  elfects  of  the  disease  observable  throughout  the  tissues  of 
the  root. 

^  On  the  foliage  and  canes  of  the  vine  there  are  several  saprophytic  and  some  para- 
sitic funf^i  <'»l).sorved;  some  of  wliich  are  determined  and  others  have  to  receive  con- 
tinued study. 

Downy  uiildew,  Peronospora  viticola,  has  not  been  found  by  me  in  southern 
California.  Tfio  same  may  be  said  for  this  region  respecting  black-rot,  LGRsiadM 
BidweUii;  neitJKn-  the  Phoma  of  the  berry  nor  tlie  Phyllosticta  of  the  leaf  having 
been  seen.  No  fruit  affected  by  anthracnose,  Sphacdoma  ampeliiium,  ha«  been 
ol>servod. 

Powdery  mildew,  Uncinnla  ampelopmlis  or  Oidium  Tuckeriy  which  is  a  verv 
common  parasite  tlin>ii;j:}K)ut  California,  and.  which  has  occasioned  much  loss  since 
its  iatiuduction  a  few  \  uais  back,  has  been  considered  with  much  care  and  "will 
continue  to  be  the  subject  of  attentive  investigation.  The  indirect  effects  of  this 
parasite,  as  well  as  those  of  Phylloxera,  may  easily  be  confounded  with  those  seen 
at  an  early  stage  of  the  disease  in  question.  In  fact,  any  parasite  whose  action 
is  to  materially  reduce  the  nutrition  of  the  plant  as  a  whole  may  produce  effects 
analogous  to  those  which  may  be  termed  the  general  or  constitutional  effects  of  the 
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present  disease  iinon  the  foliage  of  the  vine.  Besides  theee  general  effects  there  are 
those  of  a  special  nature,  hovzever,  which  will  not  be  so  easily  mistaken  for  those 
produced  by  other  causes.  In  the  present  diseaae,  especially  weU  marked  in  the 
Muscat  vines,  we  may  usually  see  in  the  first  stages  several  small  yellow  spots  within 
the  parenchyma  of  the  leaf  farthest  from  the  main  veins  of  the  same.  These 
spots  are  often  very  well  defined  in  outline,  more  particularly  when  the  leaf  is  held 
between  tlie  observer  and  the  light.  Often  no  indications  of  the  effects  of  higher 
fungi  or  of  insects  can  be  detected  externally  or  internally  in  these  spots.  The 
peculiar  appearance  and  location  of  these  spots  led  to  a  careful  study  of  the  same, 
which  resulted  in  finding  bacteria-like  bodies  {Micrococdf)  in  large  numbers  within 
the  chlorophyllose  cells  of  the  spongy  parenchyma  immediately  suiTOunding  the 
spiral  vessels  supplying  that  region. 

After  a  long  series  of  observations,  made  on  material  from  various  portions  of 
the  diseased  district,  wliich  in  no  case  failed  to  disclose  the  diseased  vines  as  swarm- 
ing with  these  bodies  in  all  portions  where  sap  had  a  ready  flow,  I  believed  it  proper 
to  undertake  a  series  of  experiments  to  determine  if  these  bodies,  always  present, 
bore  any  relation  to  the  disease  as  a  wiiole.  I  had  little  doubt  tliat  the^  were  micro- 
organisms and  gave  to  tJie  local  spotting  of  the  le.ives  their  characteristically  sharp 
outline.  Cultures  from  various  parts  of  the  vine  were  made  in  agar-agar  and  other 
media.  Three  sorts  of  bacteria  were  found  with  enough  constancy  to  warrant  further 
study,  but  I  have  not  so  far  been  able  to  determine  whether  any  of  these  are  the 
cause  of  the  disease.  Healthy  vines  were  procured,  set,  and  inoculated;  but  in  duo 
time  I  found  both  inoculated  and  control  plants  showing  signs  of  disease.  Owing 
to  our  inability,  thus  demonstrated,  to  make  a  fair  test  of  the  action  of  the  germs 
in  the  mfected  district,  these  and  analogous  experiments — such  as  graftini^,  the 
testing  of  hardy  stocks,  etc. — have  been  inaugurated  at  WashLugton,  outside  mfeo- 
tion  bein^  carefully  guarded  against.  These  experiments  may  demonstrate  the  non- 
pathogenic nature  of  these  germs.  In  view  of  the  observations  mentioned,  however, 
and  the  fact  that  several  Italian  students  have  for  years  claimed  that  an  Italian  dis- 
ease of  similar  characteristics  is  caused  by  bacteria,  it  is  proper  the  matter  should 
be  decided  if  possible. 

For  three  or  four  years  vine-growers  have  been  trying  to  save  their  vineyards  by 
treating  them  with  the  Bordeaux  mixture  applied  both  as  a  preventive  and  cure. 
Most  thorough  and  x)ersistent  test**  of  this  fungicide  and  stimulant  have  been  made. 
Various  proportions  of  the  ingredients  have  been  used,  and  apphcations  have  been 
made  at  nearly  aU  seasons  and  under  all  conditions.  The  result  has  simply  been 
to  produce  the  action  of  a  stimulant  on  the  vines.  After  an  application  the  vines 
send  forth  a  new  growth.  Through  this  encouragement  other  and  repeated  ap- 
plications have  been  made.  In  some  vineyards  the  foliage  has  been  especially 
treated,  while  in  others,  acting  upon  the  theory  that  the  seat  of  the  disease  is  in  the 
cane  or  body  of  the  vine,  the  applications  have  been  made  to  these  parts.  Often 
vines  have  been  carried  over  by  stunulation  for  a  brief  period  of  time.  The  ultimate 
result  has  lx»en,  however,  tliat  not  one  vine  is  saved  by  tliis  treatment — and  yet 
thoiLsands  of  dollars  have  been  expended  by  vine-growers  in  an  effort  to  save  their 

Sroperty.  A  powder  recommended  by  individuals  of  the  state  who  have  been  con- 
noting experiments,  and  which  it  was  claimed  would  master  the  trouble,  has  been 
extensively  made  and  sold  upon  the  market  here  in  the  infected  district,  and  has 
been  thoroughly  tested  both  as  preventive  and  cure.  It  was  a  part  of  my  labor  to 
collect  record  3  respecting  the  results  obtained  by  those  who  have  carefully  applied 
this  pC'wder,  and  up  to  date  I  ha  vo  not  found  a  person  who  has  saved  a  vine  by  ite  use. 

Many  experiments  have  been  conducted  by  vine-growers  who  have  studied  the 
workings  of  tiiis  disease,  and  in  all  ca^os  their  efforts  have  been  seconded  by  me  to 
the  best  of  my  ability' — many  tests  having  bt^on  made  with  more  or  less  favorable 
results.  Several  series  of  exiieriinents  have  been  conducted  with  bichloride  of  mer- 
cury, one  of  the  best  of  germicides:  but  although  for  a  time  a  stimulated  and  ap- 
proximately healthy  growth  was  obtained,  this  soon  showed  signs  of  disease  and 
the  vines  ultimately  went  back  as  with  the  use  of  the  Bordeaux  mixture.  I  have 
records  of  a  number  of  tests  made  with  other  substances,  but  the  whole  may  be 
summed  up  in  tlio  plain  stntoment  that  a  preventive  or  remedy  for  this  disease  is 
not  yet  kno^vn. 

Observations  of  value  have  been  made  relating  to  resistant  stocks,  and  this  feature 
of  the  work  will  be  continued.  Yet  from  what  is  known  it  is  probable  that  Vinifera 
tops  can  not  bo  maintained  on  native  roots  in  this  region  in  the  face  of  the  present 
virulence  of  the  trouble.  The  variation  in  the  hardiness  of  varieties  is  evident  and 
many  note^  are  in  hand  on  the  subject.  The  effects  of  grafting  on  stocks  of  perhaps 
twenty  different  varieties  have  been  recorded.  I  have  noted  the  effects  upon  the  raism 
when  considered  from  a  tnarket  stand-point,  the  loss  in  productiveness  of  vines,  etc 
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from  an  over-production  of  live-stock  and  grain,  and  need  take  no  particular  inter- 
est in  searching  for  and  developing  new  sections  for  these  products,  which  would 
only  add  to  the  present  overnsupply.  The  raisin  grower  competes  with  no  other,  and 
gives  us  a  product  that  is  altogether  wholesome  and  nutritious.  This  industry 
should  receive  careful  fostering  at  the  hands  of  the  Government,  and  be  shielded 
from  everything  that  threatens  to  check  its  natural  growth  and  drive  it  from  the 
land.  When  C^lif  omians  have  learned  to  be  content  with  smaU,  reasonable  profits 
and  are  willing  to  labor  as  mdustrioualy  and  continuously  as  Eastern  farmers  must 
do,  if  tbe  vines  produce  as  thov  have  promised  until  the  recent  plague  appeared, 
the  raisin  can  be  delivered  in  Eastern  markets  at  prices  that  will  make  them  an  im- 
portant article  of  consumption  and,  nutrition.  This  industry  has  been  growing  as 
rapidly  as  it  shoidd  for  the  best  interests  of  all  concerned,  and  though  there  are 
thousands  of  acres  now  planted,  unless  the  trouble  continues  there  will  be  10  acres 
in  a  few  years  planted  to  vines  where  there  la  one  now.  Take  the  El  Cajon  Valley 
for  example.  From  an  elevated  point  on  the  rim  of  this  vaUey  we  looked  down 
upon  8,000  acres  of  bearing  vines,  most  of  which  are  giving  their  first  crop  this 
season.  One  single  vineyani  comprises  800  acres,  and  we  were  informed  that  the 
owner  had  expended  $90,000  on  it  and  this  year  he  is  to  gather  the  first  crop. 
At  the  time  of  our  visit  workmen  were  distributing  80,000  trays  for  driers 
among  the  vines.  Within  two  or  three  years  the  area  set  to  vines  in  this  val- 
lev  wul  probably  be  enlarged  to  10,000  acres.  At  Escondido  we  visited  a  vineyard 
of  160  acres,  which  is  old  enough  to  give  a  very  good  crop  this  season.  Severai  pat- 
ties with  small  means  have  bought  blocks  of  10  and  20  acres  each  from  this  vme- 
yard,  having  invested  their  worldly  all  in  what  they  consider  would  hring  them  a 
fair  income  Dy  careful  attention  and.  cultivation.  As  before  noted,  we  found  signs 
of  the  disease  in  every  vineyard,  though  the  attack  is  very  recent.  Wherever  we 
Tvent,  as  soon  as  the  people  learned  the  object  of  our  visit  they  gathered  about  us 
and  asked  many  questions,  all  parties  showing  deep  interest  and  great  anxiety.  In 
all  cases  as  soon  as  they  were  informed  that  the  disease  seemed  to  1>b  present,  the  next 

?uestion  was  if  the  agent  had  found  a  remedy.  Naturally  enough  they  care  little 
or  the  name  or  history  of  the  disease;  all  they  want  to  know  is  how  to  cure  it.  I 
believe  that  no  man  could  devote  himself  more  enthusiastically  to  his  work  than 
Mr.  Pierce  has,  and  believe  that  he  possesses  a  great  deal  of  ability  for  this  line  of 
investigation.  But  it  appears  to  me,  especially  when  remedies  and  methods  of 
preventing  the  disease  are  considered,  that  he  needs  support,  and  that,  if  possible, 
othens  should  be  sent  to  work  in  the  same  field. 

Vn.— A  MIGNONBTTE  DISEA8B. 

{OBrcospora  rese^,  Fckl.) 

By  D.  O.  Faibchild. 

• 

For  a  number  of  years  past  the  common  Mignonette  of  the  gardens 
has  been  known  to  snflfer  severely  from  a  fungous  diseasQ,  but  owing 
to  the  comparatively  small  economic  importance  of  the  plant  only 
slight  attention  has  been  paid  to  the  matter. 

SXTEBNAL  CHARACTSRS. 

The  disease  first  appears  either  as  minute  pale  spots  with  brownish 
or  yellowish  borders — ^little  sunken  areas  in  the  succulent  tissue  of 
the  leaf — or  as  reddish  discolorations  which  spread  over  the  leaf  and 
finally  develop  into  these  jp>ale  spots  or  patcnes.  The  spots  when 
young  are  simply  dead  portions,  uniformly  brown  throughout ;  but 
as  they  become  older  and  larger,  little  black  specks  appear  in  their 
centers,  giving  a  somewhat  granular  cast.  The  disease  spreads  very 
rapidly  over  the  leaves,  the  dead  areas  grow  larger  and  more  irregur 
lar  in  shape,  the  leaves  commence  to  curl,  wither,  and  haujp  limply 
against  the  stems,  until  in  the  course  of  ten  or  twelve  days  from  the 
first  appearance  of  the  trouble  the  whole  plant  presents  an  appearance 
quite  as  if  caught  by  a  severe  droughts    If  uow  it  be  examined 
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closely  there  will  be  evident  large  dark-gray  or  almost  black  portions 
BCB/ttered  here  and  there  over  the  shriveled  leaves  and  often  also 
upon  the  young  seed-pods.  These  dark  spots  seem  quite  gpranular 
Wnen  viewed  under  a  nand  lens,  which  effect  is  caused  by  the  numer- 
ous tufts  or  bunches  of  fruit-bearing  threads  of  the  little  parasitic 
plant  which  causes  the  disease. 

BOTANICAL  CHARACTEBS. 

The  vegetative  part  of  thfe  fungus  consists  of  minute  colorless 
threads  (apparently  without  partitions  or  septa),  which  traverse  the 
cells  in  every  direction,  sometimes  growing  into  each  other  or  anas- 
tomosing so  as  to  form  a  more  or  less  cx^mplete  network  under  the 
surface  of  the  le^f .  This  network  may  be  perceived  at  once  by  a 
microscopic  examination  of  the  thin  semi-transj)arent  portion  of  the 
leaf,  which  is  the  immediate  seat  of  the  parasite  (Fig.  4).  When 
the  mycelium  has  procee<ied  far  enough  in  its  existence  to  produce 
the  reproductive  bodies,  or  spores,  the  threads  gradually  collect  in 
little  mats  or  knots  beneath  tne  epidermis  and  send  up,  at  first,  only 
slight  rounded  protuberances  towards  the  nearest  breathing  pore  or 
stoma.  These  protuberances  gradually  elongate,  pass  out  through 
the  breathing  pore  of  the  leaf  and  become  the  liypha)  or  fruit-bearing 
threads  of  this  microscopic  plant.  These  hypha^  (Fig-  ^)  W'hen  ma- 
ture and  viewed  by  transmitted  light  are  of  a  delicate  brown  color, 
but  when  seen  U])on  the  surface  of  the  leaf  in  tufts  of  ten  or  twenty 
appear  almost  black,  giving  the  granular  appearance  so  noticeable 
on  completely  dried  portions.  The  hypluo  are  from  50  to  70  a  long 
and  4  to  5  /A  wide,  and  aij  shown  in  the  figure  have  generally  from  one 
to  two  faint  septa.  A  number  of  them  are  also  branching,  though 
the  great  mass  are  simple. 

The  sj)ores  or  minute  bodies  which  answer  the  purpose  of  seeds  in 
this  plant  are  borne  on  the  tips  of  the  threads,  but  owing  to  the 
fact  tnat  growth  continues  in  tlie  hypha  and  tlie  spore  remains  at- 
tached, it  sometimes  appears 'a^  if  the  reproductiv©  body  was  borne 
laterally.  The  spores  are  si  eiider  and  colorless,  clavatt,  or  club-shaped 
bodies.  They  vary  in  size  from  30  to  180  /i  in  length  by  3  to  C/i  in 
diameter ;  they  are  often  almost  straight  but  sometimes  are  curved 
like  a  scytl^e  ajid  divided  by  from  three  to  as  many  as  twenty  or 
twenty-five  sej^ta  or  transverse  partitions.  They  germinate  quite 
readily  in  water  by  sending  out  from  several  of  their  sections  slender 
mycelial  threads  which,  after  about  forty-five  hours,  attain  a  length 
almost  equal  to  that  of  the  spore  itself  (Fig.  2.).  After  a  rain  or 
period  of  moist  weather  the  germinating  spores  may  frequently  be 
found  upon  the  diseased  portions  of  the  leaf,  showing  that  moist 
weather  is  undoubtedly  if  not  a  necessity  at  least  of  great  aid  to  the 
growth  of  the  fundus.  These  spores  being  exceedingly  light  and 
fragile  may  be  carried  by  the  wind  from  plant  to  plant  or  from  one 
garden  to  another  and  alighting  upon  healthy  leaves  develop  new 
diseased  areas  and  destroy,  partially  or  wholly,  plants  which  before 
were  perfectly  healthy.  Five  or  six  days  is  abundant  time  for  the 
freshly  sown  spores  to  cause  very  evident  discolorations  upon  the 
leaves,  and  in  a  fortnight,  unless  some  preventive  is  used,  the  whole 
plant  presents  a  most  dilapidated  appearance.  The  cause  of  this 
rapid  spread  of  the  disenso  from  one  leaf  to  another  in  wet  weather 
is  found  in  the  fact  that  almost  immediately  after  the  spore  has 
gained  a  foothold  in  a  healthy  leaf  it  begins  the  process  of  producing 
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new  spores  in  large  quantities,  and  these,  favored  by  the  moisture, 
are  permitted  to  germinate  almost  as  soon  as  formed. 

TUBATMENT. 

A  simple  experiment  was*  conducted  in  the  green-house  of  the 
Department  to  ascertain  whether  or  not  one  of  the  common  fungi- 
cides would  check  or  prevent  the  disease.  The  plants,  two  varieties, 
White  Pyramidal  and  Parson's  White  Tree,  were  planted  July  10, 
in  large  pots,  and  transplanted  August  10,  to  small  ones  with  only 
two  plants  in  a  pot.  These  yoimg  plants  were  placed  side  by  side 
upon  the  bench,  and  August  26,  one-third  of  them  was  sprayed  with 
an  ammoniacal  solution  of  carbonate  of  copper,  one-third  with  the 
Bordeaux  mixture,  and  the  remainder  left  unsprayed.  After  suflS^ 
cient  time  had  elapsed  to  allow  the  fungicide  to  become  dry,  spores 
of  the  fungus  seen  to  be  in  a  germinating  condition  were  sown  on 
all  leaves  alike.  In  the  course  of  five  days  the  disease  appeared 
upon  all  the  plants  to  some  extent,  but  much  more  violently  upon 
those  left  unsprayed.  September  5,  they  were  sprayed  as  before  and 
September  9,  again,  by  which  time  the  difference  between  the  sprayed 
ana  the  unsprayed  had  become  very  marked.  Some  weeks  aiter 
the  third  spraying — which  brought  out  the  fact  very  plainly  that 
the  Bordeaux  mixture  was  decidedly  distasteful  to  the  fungus  and 
the  ammoniacal  solution  only  slightly  so,  also  that  the  fungus  was 
not  confined  in  its  attacks  to  either  of  the  two  varieties — average 
samples  were  taken  from  the  unsprayed  lot  and  that  sprayed  with 
Bgraeaux  mixture  for  representation  in  the  cut  below.    Although  the 


conditions  of  this  experiment  were  not  wholly  what  might  be  pres- 
ent in  the  garden,  the  results  obtained  seem  to  point  very  strongly 
at  least  towards  the  eflicacy  of  the  Bordeaux  mixture  as  a  prevent- 
ive remedy  ;  especially  so  when  it  is  remembered  that  the  constant 
presence  of  the  unsprayed  diseased  plants  in  contact  often  with 
those  under  treatment  and  the  almost  daily  wetting  from  the  green- 
house sprinkler,  add  two  elements  which  in  many  cases  would  not 
be  present  to  the  same  extent  in  out-door  patches  of  Mignonette. 
It  seems  quite  probable  then  that  if  the  Mignonette-grower  will 
spray  his  beds  carefully  while  the  plants  are  still  young,  with  the 
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Bordeaux  mixture — a  very  inexpensive  mixture  of  copper  snlpliate 
and  lime  in  the  proportion  of  4  pounds  of  lime  t<3  6  pounds  or  cop- 
per, dissolved  in  22  gallons  of  water — and  repeat  the  oi)eration 
whenever  the  yoUow  or  reddish  spots  begin  to  appear  upon  the  foli- 
age, he  will  save  his  plants  from  this  troublesome  disease. 

HISTORY. 

This  species  was  described  and  named  by  Fuckel  in  his  Sym- 
bolae  Mycologica,  186li-'70,  who  put  it  in  the  genus  Cercaspora. 
Cooke,  ill  Grcvilleafor  June,  1875,  describes  the  same  species,  giving 
it  the  name  of  Virgosporitnn  maculatum,  Cooke.  Saccardo  soon 
after  pointed  out  the  fact  that  Cooke's  genus  Virgosporium  was 
identical  with  Cercospora  of  Fries,  and  that  V.  muculaium  was  the 
same  as  Cercospora  resedce,  Fckl.  The  correction  made  by  Saccardo 
was  received  by  Cooke  in  Grevillea  for  December,  1875,  consequently 
the  name  and  description  of  Fuckel  take  precedence. 
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Plate  I. 

« 

A  MiONONETTE  DISEASE. — Cercospora  resedcBf  FckL 

Fio.  1.  Spores  of  fungus,  a  beginning  to  germinate. — D.  G.  P. 

Fig.  3.  Spores  le|t  in  water  forty-five  hours,  a  germ  tube. — D.  Q.  p. 

FiQ.  3.  Tuft  of  conidiophores  showing,  a  spore,  b  hypha,  d  guard  cell  of  eDidennk. 

c  stroma  or  mass  of  mycelium,  e  mycelial  threads. — D.  G.  F.  ^^ 

Fia.  4.  Mycelium  beneath  epidermis,  a  mycelial  tlurraufc,  h  stomata  or  breathing 

pores,  c  walls  of  epidermal  cells. — D.  G.  F.  wung 

Fig.  5.  Diseased  spray  from  infected  Mignonette  bed. — R.  C. 

Plate  IL 

TREATMENT  OF  PEAR  LEAF-BLIGHT.— ^?ltomo«pon'u»l  mocukUum  Lot 


REPORT  OP  THE  POMOLOGIST. 


SiB:  I  have  the  honor  to  submit  my  fourth  annual  report  as  po- 
mologist  of  this  Department. .  The  past  j^ar's  crop  was  very  abundant 
except  in  the  case  of  the  apple,  ana  the  prices  have  generally  been 
satisfactory  to  the  fruit-growers.  Each  year  widens  the  range,  of 
the  growth  and  consumption  of  fruits.  The  raising  by  the  farmers 
and  small  land-holders  of  fruit  for  home  use  is  constantly  on  the 


increase.  * 


Interest  in  the  work  of  this  division  is  steadily  increasing.  In- 
quiries regarding  pomplogical  matters  have  been  received  during 
the  year  from  every  State  and  Territory  of  the  Union.  More  than 
ten  thousand  specimens  of  fruits  have  been  received,  sent  either 
for  identification  or  for  study  and  comparison,  and  the  labor  required 
to  properly  examine  these  specimens,  to  make  drawings  or  paintings 
of  them  as  the  case  has  required,  to  study  their  peculiarities,  and 
to  answer  the  inquiries  and  conduct  all  necessary  correspondence 
has  called  into  exercise  the  utmost  resources  of  the  division.  The 
importance  of  diffusing  knowledge  as  to  the  true  names  of  fruits 
is  such  that  I  think  it  well  to  repeat  the  suggestions  made  in  my 
report  of  last  year  to  all  who  are  interested  in  this  work,  that  they 
apply  to  me  for  boxes  and  franks  to.  enable  them  to  send  specimens 
here,  free  of  postage,  for  identification  or  study,  or  as  samples  of  the 
fruit  products  of  different  sections  of  our  country.  The  extreme 
variations  of  climate  in  the  United  States  effects  wonderful  changes 
in  varieties  of  fruits,  and  to  study  these  changes  is  not  onlv  intensely 
interesting  to  the  scientific  nomologist,  but  of  great  value  to  the 
practical  fruit-grower,  as  he  thus  learns  to  know  what  variations  are 
wrought  by  transplanting  and  their  probable  cause.  The  knowledge 
of  the  changes  wrought  in  certain  varieties  often  leads  to  correct 
conclusions  as  to  other  varieties,  and  a  determination  may  thus  be 
reached  as  to  the  propriety  of  their  introduction  or  rejection  without 
the  expenditure  of  time  and  money  in  experiments. 


PROCURINa  AND  DISTRIBUTING  SEEDS,  PLANTS,  AND  SCIONS  OF 

FRUITS. 

Through  the  courtesy  of  the  Depai^tment  of  State  and  of  corre- 
spondents of  this  division,  I  have  secured  a  few  rare  and  valuable 
varieties  of  fruit  from  foreign  countries;  and  several  public-spirited 
citizens  of  our  own  country  have  donated  seeds,  plants,  and  scions  of 
choice  fruits  of  native  origin,  all  of  which  have  been  distributed  in 
those  sections  to  which  they  seem  to  be  best  suited.  They  are  as 
follows: 

Sugar  apple  (Anona  sqtLamosaY — Seeds  were  received  from  the 
Phibppine  Islands  and  from  southern  Florida. 

433 


434  REPOUT   of   TH£   SEOHETARY    of   AGRICULTURfi. 

Cherimoya  {A,  cJierimoya), — Received  from  Philippine  Islands. 

Cocos  ausfralis. — From  southern  Louisiana. 

Egg  fruit  {Lucuma  rivicosa). — Seeds  obtained  from  Key  West, 
Fla.     This  is  a  very  rare  and  delicious  tropical  fruit. 

Mammee  apple  {Mammea  AmericanaY — A  tropical  tree  bearing 
a  large  fruit.     Seeds  obtained  from  Key  West,  Fla. 

Doivny  myrtle  (Myrtus  tovientosus), — This  is  a  very  beautiful 
shrub  for  the  lawn,  which  bears  a  berry-like  fruit  of  good  Quality. 
It  is  tender,  except  in  the  extreme  south.  Seeds  obtained  from 
southern  Florida. 

Japanese  tvalnut  (Juglans  seiboldi), — Nuts  obtained  from  Japan, 
and  distributed  in  the.centr%l  aiid  soutnern  States,  where  it  is  thought 
it  may  succeed. 

Myrica  rubra  {Myrica  fwfcra).— Seeds  obtained  from  H.  H.  Berger 
&  Co.,  SanTrancisco,  Cal.,  who  imported  them  from  Japan;  and  I 
give  their  description  of  the  tree  ana  its  fruit: 

This  evergreen  fruit-bearing  tree,  indigenous  to  Japan,  has  only  lately  attracted 
the  attention  of  botanists.  It  is  a  native  of  the  southern  paii;  of  Japan,  attains  & 
height  of  40  to  50  feet,  and  a  diameter  of  2^  to  8  feet.  The  foliage,  which  is  evergreen, 
resembles  tJie  magnolia,  and  is  of  a  firm  leathery  texture.  The  fruit-bloflsom  ap- 
pears early  in  the  spring,  and  the  fruit  ripens  durmg  the  month  of  July.  It  resem- 
oles  in  shape  a  firm  blackberry,  an  inch  long  by  three-fourths  of  an  inch  in  diameter. 
It  contains  a  single  seed  stone  of  light  weight.  Tliere  are  two  varieties  of  this  fruit, 
one  a  dark  red,  almost  black,  and  the  other  a  light  rose,  which  is  superior  in  flavor 
to  the  dark.  Tlie  fruit  is  highly  flavored,  vinous  and  sweet,  and  answers  all  pur- 
poses our  blackberry  is  put  to. 

It  is  delicious  as  a  dessert  fruit,  makes  a  fine  preserve,  jelly,  or  jam.  The  juice 
extracted  from  it  may  be  taken  as  a  refreshing  bevera^  in  its  fresh  state,  and  after 
being  allowed  to  ferment  produces  a  fine  wine;  set  with  alcohol  a  brandy  is  gained 
from  it  equal  to  our  famous  blackberry  brandy.  The  tree  itself  is  highly  ornamental, 
the  bark  is  useful  for  dyeing  a  fawn  color,  and  the  timber  is  used  in  Jai)an  for  the 
most  elegant  cabinet- ware,  having  a  finer  mottled  grain  than  the  bird*s-eye  maple. 
The  wood  is  light,  tough,  and  very  durable.  The  tree  is  perfectly  hardy  m  all  lati- 
tudes where  the  thermometer  will  n6t  fall  below  15  degrees  above  zero.  It  would 
succeed  admirably  throughout  California,  Texas,  New  Mexico,  and  all  the  Southein 
States  of  tlie  Union. 

The  propagation  of  this  useful  tree  is  best  carried  on  from  seed  to  which  it  cornea 
true,  or  by  grafting  scions  from  fruit-bearing  trees  on  seedlings,  which  wUl  thus 
come  in  bearing  in  a  couple  of  years.  The  seed  ought  to  be  sown  in  leaf *niold  and 
loamy  soil,  with  bottom  heat  where  obtainable.  The  same  ought  to  be  kept  weU 
shaded  and  mulched. 

The  natives  of  the  provinces  of  Japan,  where  this  tree  forms  small  foreets,  say 
that  the  seed  germinates  best  when  having  been  eaten  by  birds  it  is  passed  through 
the  excrements  into  soft  leaf -mold  in  shady  places,  when  it  germinates  in  a  few 
days;  or  if  tlie  seeds  have  by  accident  been  tlirown  in  a  rubbish  heap,  soil  and  other 
vegetable  matter,  on  being  cleaned  away,  say  after  a  month's  time,  seeds  have  bwn 
found  well  sprouted  amon^  the  wastes. 

The  seed  is  light  and  ripens  during  July  and  August.  Plants  are  not  to  be  ob- 
tained as  yet,  the  Japanese  having  never  propagated  the  tree  beyond  the  chance 
seedlings.  Tliero  is  no  doubt  that  tliis  tree  would  be  a  most  valuable  acquisitioa  for 
California. 

Myrica  nagii, — This  is  another  new  species  from  Japan,  seeds  of 
which  I  imported  and  distributed  in  the  Southern  States. 

Koshiu  grape, — This  is  a  variety  of  Vitis  vinifera^  which  has  been 
grown  in  Japan  for  nearly  six  hundred  years,  according  to  reports, 
and  is  the  best  grape  they  have  in  that  country.  Authentic  accounts, 
as  well  as  s^^eciniens  of  tne  fruit  sent  me  from  Japan,  lead  me  to  be- 
lieve that  the  variety  is  not  so  good  as  many  we  now  have  of  that 
species,  and  further  introduction  of  the  grapes  of  Japan  will  neither 
be  necessary  nor  productive  of  good. 

Granadiila  {Fassiflora  eclulis)  iq  a  species  of  Passion  Flower  from 
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tliG  West  Indies,  which  produces  fruit  abundantly  and  of  good  size 
and  quality.  In  color  it  is  externally  a  dark  purple,  and  inside  it  is 
composed  of  a  rather  seedy  tomato-like  pulp,  which  has  a  very  pleas- 
ant acid  taste.  It  grows  readily  from  seea,  'and  although  tne  vine 
dies  down  annually,  the  roots  are  perennial.  It  is  only  suitable  to 
a  very  warm  climate.  Seeds  obtained  from  Florida  tod  sent  to  many 
of  the  Southern  States  and  Territories. 

Common  guava  {Psidium  guayava), 

Cattley  guava  (P.  caitleyanum). — This  is  a  small  red  variety. 
The  species  endures  considerable  rrost. 

Mexican  giiava,  incorrectly  called  '^  Yellow  Cattley  Guava*'  (P. 
Iveidum), 

KaJci  {Dyospyms  hahi), — Having  received  a  great  many  choice 
specimens  of  this  fruit  from  the  Southern  States,  seeds  were  saved 
from  such  as  I  was  able  to  identify  as  distinct  varieties.  These  were 
sent  south  to  be  grown  hj  careful  experimenters,  with  a  view  to  de- 
termining, by  producing  fruit  from  them,  the  extent  of  the  probable 
variation  of  the  seedlings  of  these  varieties. 

Cocoanut  {Cocos  nucihra^. — Thirteen  named  varieties  of  the  choic- 
est kinds  grown  in  the  rhilippine  Islands  were  obtained  through  the 
consul  at  Manilla  and  distributed  along  the  sea-coast  in  the  extreme 
southern  part  of  Florida,  where  they  are  already  beginniM  to  grow. 
The  varieties  are  as  follows:  Grandes,  Caputiformus,  Kubiscens, 
Pequinitos,  Maputi,  Cayomanis,  Bahan,  Polac,  Bosa,  Boraves,  DajiU, 
D^iila  Patot,  and  Mamilaris. 

Kelsey  j^Zt^m,— Grave  doubts  being  entertained  by  many  pomolo* 
gists  as  to  the  hardiness  of  this  plum  in  the  Northern  States,  I  se- 
cured scions  of  undoubted  identity  and  placed  them  in  several  of  the 
experiment  stations  for  propagation  and  trial,  wishing  especially  to 
determine  just  how  far  north  it  may  be  grown. 

Summer  Rose  Apple. — Scions  of  this  choice  summer  apple  were 
obtained  and  distributed  in  both  Northern  and  Southern  States. 

Mango  {Mangifera  indica), — Grafted  trees  of  six  of  the  choicest 
varieties  known  in  the  East  Indies  were  obtained  from  Bombay  and 
placed  in  the  hands  of  experienced  persons  to  propagate  at  Lake 
Worth,  Fla.     The  varieties  are  as  follows: 

Alphonse. — This  is  said  to  be  the  best  of  all  the  mangoes  known. 
In  weight  it  averages  about  8  ounces,  and  is  of  a  greenish  color  en- 
riched with  crimson  on  the  sunny  side.  It  is  slightly  oblong,  and 
lacks  the  prominent  beak,  which  is  a  characteristic  ot  many  varie- 
ties. The  tree  is  said  to  be  a  rather  stunted  and  straggling  grower. 
The  leaves  differ  from  many  other  kinds  in  having  a  bright-red  mid- 
rib, which  color  is  retained  until  they  are  mature  and  almost  ready 
to  drop.  The  variety  is  quite  easily  aistinguished  by  this  character- 
istic. 

Pirie, — This  fruit  is  about  8  ounces  in  weight,  of  a  greenish  color 
with  a  red  cheek,  and  has  a  prominent  beak  at  the  end  opposite  the 
stem.  In  fl'avor  it  is  exceedingly  delicious.  The  tree  is  a  good  grower 
and  takes  ai  handsome  shape. 

Mulgoba. — This  is  a  variety  producing  very  large  fruit,  averaging 
about  a  pound.  The  skin  is  of  greenish-yellow  color  and  rarely 
blushed. 

Banchore, — This  variety  bears  fruit  averaging  10  ounces,  and  is  of 
superior  quality.  The  tree  is  vigorous,  upright  in  habit,  and  bears 
abundantly.         • 

Banchore  of  Dhaircy. — The  average  weight  of  this  variety  is  about 
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8  ounces;  in  form  it  is  oblong,  without  a  beak,  and  is  yellowish-ffreen 
when  ripe.  The  flesh  is  dark  golden  in  color,  very  sweet,  ^ndnas  a 
peculiar  sprightly  flavor.  The  tree  bears  abundantly  and  is  a  good 
grower,  it  is  said  that  this  variety  was  considered  so  choice  ''by  the 
ruler  at  Poona  that  he  kept  a  guard  of  Arab  soldiers  over  the  original 
tree  when  in  fruit  to  secure  it  for  his  own  use." 

Deva/rubria. — (No  description  obtainable.) 

All  the  above  varieties  are  entirely  free  from  the  fiber  which  Is 
found  in  the  flesh  of  common  mangoes. 

It  will  be  noticed  that  a  majority  of  the  fruits  distributed  are  suit- 
able to  the  Southern  States.  This  comes  from  two  causes,  namely: 
The  fact  that  in  the  absence  of  anv  fund  with  which  to  purchase  and 
distribute  fruits  I  have  been  able  to  send  out  only  such  as  were 
donated  or  sent  to  me  in  exchange,  and  such  as  are  found  in  the 
colder  pai'ts  of  foreign  countries  have  been  more  generallj'-  imported 
and  distributed  heretofore. 

FRUITS  ORDERED  FROM  FOREIGN  COUNTRIZSa. 

THE  ASIATIO  PERSIMMON. 

Having  been  informed  by  members  of  the  legations  of  Japan  and 
Korea  resident  in  Washington  that  there  are  growing  in  those 
countries  varieties  of  the  persimmon  which  endure  climates  where 
snow  and  ice  abound,  I  have  taken  steps  to  procure,  through  the 
Department  of  State  and  other  sources,  seeds  and  grafted  trees  of 
the  hardiest  kinds,  which,  when  received,  will  be  distributed  through 
the  central  States.  This  is  one  of  the  choicest  fruits  of  eastern  Asia, 
and  especially  is  this  true  of  Japan  and  Korea.  It  is  my  purpose  to 
thoroughly  investigate  the  subject  and  to  introduce  tne  best  and 
hardiest  varieties  if  we  have  not  already  obtained  them.  Many 
kinds  introduced  from  these  countries  which  are  now  growing  here 
are  elsewhere  mentioned  in  this  report. 

THK  FIG. 

Fig  culture  is  attaining  great  magnitude  in  this  country,  and  it  is 
especially  important,  in  view  of  our  large  importations  of  dried  figs, 
that  we  obtain  the  very  best  varieties  known  in  the  world  especially  for 
our  fruit-growers  in  California,  Arizona,  New  Mexico,  and  southwest- 
ern Texas.  Many  varieties  have  already  been  introduced,  but  it  is  the 
conviction  of  nearly  all  of  the  most  intelligent  horticulturists  who 
are  experimenting  with  this  fruit  that  tha  varietv  or  varieties  from 
which  the  true  fig  of  commerce  known  as  the  ** Smyrna  fig"  is  pro- 
duced has  not  yet  been  obtained.  I  have  therefore  lately  taken  steps 
to  obtain,  through  our  consuls  in  several  of  the  best  fruit-growinff 
sections  of  Turkey,  information  regarding  this  particular  point  ana 
to  secure  cuttings  of  the  variety  or  varieties  from  which  the  choicest 
dried-figs  are  made.  Having  learned  that  there  are  ako  very  choice 
varieties  of  the  fig  growing  in  Peru,  I  have  sent  a  reauest,  through 
the  Department  of  State,  to  our  consul  at  Lima  to  make  a  thorough 
investigation  and  obtain  and  forward  cuttings  of  the  best  varieties 
in  that  country. 

ASIATIC  PEACHES. 

With  the  hope  of  obtaining  a  strain  of  peaches  that  will  probably 
do  well  in  this  country,  I  have  applied  to  our  consuls  abroad  to  ob- 
tain from  Bokara  in  Turkestan  several  bushels  of  seeds  of  the 
choicest  varieties  grown  there.     It  is  barely  possible  that  theso  may 
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produce  a  race  of  peaches  that  will  be  free  from  the  dread  disease 
Known  as-  ^*  peach  yellows,"  as  to  the  cause  of  which  authorities  are 
disagreed  but  which  is  receiving  the  most  careful  attention  of  this 
Department. 

THE  QRAFB. 

In  the  course  of  investigations  regarding  this  fruit  I  have  been  in- 
formed that  in  Persia  and  Palestine  there  are  varieties  of  the  choicest 
Suality  of  the  species  Vitis  vinifera,  which  have  not  yet  been  intro- 
uced  nere.  In  the  early  part  of  this  year  I  addressed  a  letter  to  our 
minister  at  Teheran  and  another  to  our  consul  at  Jerusalem,  asking 
that  they  investigate  the  matter  and  procure  cuttings  or  rooted 
plants  of  the  choicest  kinds,  naming  and  describing  those  which  I 
especially  desired  to  obtain.  The  following  letter  was  received  from 
Hon.  E.  Spencer  Pratt,  our  United  States  minister  at  Teheran : 

Sir:  I  have  received  through  the  Deimrtment  of  State  your  letter  of  the  20th  of 
July  last,  inclosing  a  copy  of  a  communication  relative  to  a  paper  on  vine  culture 
in  Persia,  which  Mr.  Bemay,  consul  (general)  of  France  at  Tauris  (Tabriz),  had 
read  before  the  French  Acclimatization  Societv,  and  requesting  that  I  furnish  you 
with  such  information  as  I  possessed  or  might  be  able  to  obtain  concerning  the  par- 
ticular vines  mentioned  in  said  paper,  and  that  I  forward  you  cuttings  of  the  same 
ifpoosible. 

in  this  connection  I  beg  to  say  that  in  a  dispatch  which  I  had  the  honor  to  address 
to  the  Secretary  of  State  on  the  28th  ultimo,  shortly  before  the  receipt  of  your  pres- 
ent favor,  I  called  special  attention  to  the  superiority  of  the  vines  of  the  Persian 
table-lands,  and  suggested  that  your  Department  be  recommended  to  consider  the 
propriety  of  introducing  the  better  varieties  of  these  into  the  United  States,  where, 
under  a  more  improvea  system  of  agriculture  and  with  similar  conditions  of  soil 
and  climate,  such  as  appear  to  exist  in  California,  New  Mexico,  and  other  portions 
of  the  West,  I  was  firmly  of  the  opinion  tliat  the  most  excellent  results  could  be 
obtained. 

It  is  therefore  with  all  the  more  gratification  that  I  note  the  interest  you  are  now 
taking  in  this  matter  and  the  desire  you  evince  for  attempting  the  very  experiment 
I  had  proposed. 

The  Sliaki  Askari  and  Rich  Baba  or  Galin  Barmaghi  are  indeed  most  superior 
crapes  and  weU  deserve  the  praise  that  haj9  been  accorded  them.  They  are  to  be 
found  throughout  the  ereat jpleateau  as  well  as  in  the  southern  provinces,  and  in 
tliat  of  Azerbijan,  of  which  Taris  or  Tabriz  is  the  capital,  and  which  the  river  Aras 
(Araxes)  separates  from  the  Russian  Caucasus. 

There  are  many  and  expensive  vineyards^bout  Caarine,  and  those  about  the  neigh- 
borhood of  Teheran  are  annually  increasing,  yet  the  capital  derives  its  main  supply 
of  grapes  both  for  table  use  and  wine  maSng  from  the  district  of  Sharia,  situatea 
between  the  cities  mentioned. 

The  Ispalian  district  possesses  also  a  considerable  acreage  in  vines,  and  so  do 
Hamadan  and  Sharaz.  All  of  these  furnish  their  pro  rata  of  grapes  for  food,  for 
fermentation  and  distillation. 

As  in  the  past,  however,  so  at  this  day,  it  is  to  the  wines  of  Sharaz  and  Hamadan, 
and  especially  to  the  former,  that  the  connoisseur  awards  the  prize  for  excellence. 

And  I  can  not  but  think  that  there  may  be  some  foundation  for  the  tradition  that 
the  vines  which  furnish  the  famous  Spanish  Sherries  were  originally  derived  from 
Sharaz  stock,  which  after  successive  transplantations  along  the  path  of  Arab  con- 
quests reached  at  last  the  peninsula. 

Considering  this  high  and  well-merited  reputation  which  these  vines  and  their 
products  enjoy,  not  only  in  Persia  but  throughout  the  Orient,  thev  are  entitled,  I 
think,  to  special  consideration.  Concerning  them  I  accordingly  submit  the  follow- 
ing, which  possesses  the  merit  of  coming  from  one  who  speaks  ii*om  personal  observa- 
tion. There  are  two  classes  of  vines  grown  at  Shariz  and  in  its  district,  viz,  the  irri- 
gated and  the  unirrigated. 

The  irrigated  vines  are  generally  grown  in  the  gardens  and  cultivated  as  follows: 
Ditches  of  about  2  feet  in  depth  and  three  in  width  are  dug  in  a  zig-zag  form,  and 
the  slix)6  and  cuttings  are  planted  along  their  borders  and  at  a  distance  of  about  2 
yards  apart.    The  ditches  are  as  a  rule  filled  with  water  once  a  week. 

These  vines  bear  in  about  three  years.  Their  fruit  is  used  for  the  table  and  dried 
into  raisins.  The  names  of  the  bet^t  sorts  are  Askari,  Sahrhi  (which  is  pink  in  color), 
and  Rich  Baba. 
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The  Aslvari  and  iSahrhi  grapes  are  very  delicate  and  ripen  earliest.  The  Rich 
B^ba  can  be  kept  until  March. 

Theix*  is  also  imotber  kind  which  is  named  Sur  Kush.  These  are  tliick-skinned 
and  are  general  ly  used  for  making  vinegar  and  sirup. 

The  unini!^fited  vines  are  those  which  are  planted  on  the  skirts  of  the  high  hilla 
and  entirely  dependent  for  moisture  on  enow  and  rain.  Their  fruit  is  round,  thick- 
skinned,  and  much  sweeter  than  that  of  the  irrigated  sorts.  It  is  used  for  making 
wine,  sirup,  and  vinegar. 

Tlie  best  of  the  above  varieties  comes  from  the  village  called  Khullar,  situated  32 
miles  from  Shiraz  on  a  high  hill,  the  slopes  of  which  are  covered  with  immen.se  vine 
gardens. 

Both  the  irrigated  and  the  unirrigated  vines  are  trimmed  once  a  year,  daring 
the  month  of  February,  when  the  i^ound  is  also  turned  and  manured  if  necessary. 

I  shall  reserve  for  another  occasion  the  further  discussion  of  tlus  subject,  which 
seems  to  broaden  as  I  enter  upon  it,  and  which,  owing  to  the  absence  here  of  any- 
thing like  agricultural  or  statistical  bureaus  for  reference,  will  not  admit,  as  yoa 
can  well  imagine,  of  being  readily  disposed  of. 

Already,  however,  I  have  begun  to  take  the  necessary  steps  for  procuring  from  dif- 
ferent sections  cuttings  or  vines  highest  in  reputcv  throughout  the  empire,  wliich, 
with  such  siKJcitic  information  in  the  premises  as  I  am  able  to  gather  from  the  most 
reliable  sources,  will  l>e  funiished  you  as  soon  as  possible. 

The  expense  and  trouble  which  tlie  above  will  entail  I  shall  be  happv  to  assume 
in  view  oi  tlie  object  to  be  attained,  and  shall  consider  myself  amply  repaid  if,  through 
my  efforts,  our  vine-growers  shall  be  enabled  to  reproduce  upon  American  eoil  the 
luscious  fruits  of  Persia's  vineyards. 
I  am,  sir,  your  obedient  servant, 

E.  Spencer  Pratt, 

United  States  Minister, 

THE  DATE. 

It  may  not  be  generally  known  that  there  are  larse  areas  in  south- 
ern California,  Arizona,  New  Mexico,  and  Texas  where  in  all  prob- 
ability the  date  may  be  grown  and  cured  for  market.  This  fruit  re- 
quires a  semi-tropical  climate.  It  will  endure  occasional  frosts,  but 
flie  air  withperiods  of  great  heat  during  the  growing  season  must  be 
very  dry.  Tlie  soil  should  be  rather  rich  and  undeiiaid  with  plenty 
of  water  within  reach  of  the  roots.  These  conditions,  I  think,  may 
be  had  in  the  regions  above  mentioned,  which  as  a  rule  are  very  sim- 
ilar to  tliose  parts  of  Asia  and  Africa  where  the  date  is  extensively 
grown  for  consumption  and  oxp(3rt.  Water  can  be  applied  to  the 
roots  by  irrigation,  but  of  course  it  will  be  impossible  to  grow  the 
date  where  this  can  not  be  done.  It  is  now  being  grown  in  a  small 
way  all  along  our  entire  southern  border,  but  it  is  only  here  and 
there  that  a  few  seedling  trees  may  be  seen.  Being  a  di^eceous  plant, 
that  is,  the  flowers  of  tJie  tvro  sexes  being  on  separate  trees,  it  is 
necessary  that  tlie  two  kinds  bo  grown  in  proximity,  in  default  of 
which  the  fruit  will  not  ccmie  to  perfection  for  lack  of  ix>llenatioii. 

In  date-growing  countries  il  is  found  that  one  male  in  every  twenty 
trees  is  sullieieiit  to  produce  ])^>]len  for  the  others.  Qualities  and 
sizes  of  the  several  varieties  dilier  greatly  one  from  another,  as  is 
the  case  with  otlier  fruits,  and  vvc  should  therefore  endeavor  to  se- 
cure rooted  suckers  only  from  tlio  best  fruit-bearing  or  pistillate 
trees.  This  can  only  ])0  done  by  banking  the  earth  aoout  the  base 
of  old  tre(\s  and  wutr-ring  it  until  rcxjl;'  have  grown  from  the  base  of 
the  suckers  or  side  sliools.  tliis  l^iiiig  a  hl<>w  process.  I  have  during 
the  past  year  connnunieatvd  with  our  minister  at  Teheran,  the  Con- 
sul-general at  Cairo,  in  Egypt,  and  the  consuls  in  Arabia  and  Al- 
geria, giving  them  ex[)licit  ii^strueticuis  how  to  procure  and  forward 
rooted  i)lants  of  the  choicest  varieties.  It  will  necessarily  take  a 
great  deal  of  time  and  eiit.-iil  some  expense,  but  I  trust  the  good  to 
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be  derived  in  the  way  of  producing  witliin  our  borders  fruit  which 
we  are  now  obliged  to  import  will  well  repay  us.  Even  if  we  may  not 
be  successful  in  stopping  foreign  importations  I  feel  confident  that 
we  will  add  materiajfly  to  the  list  of  choice  fruits  of  home  growth. 

TUK  CITRON. 

This  fruit  is  closely  allied  to  the  orange  and  lemon.  It  has  a  very 
thick  sweet  rind,  from  which  is  prepared  the  article  known  by  grocers 
and  cooks  as  "preserved  citron,"  This  commodity  ranges  in  price 
from  25  to  35  cents  per  pound,  and  is  considered  quite  a  necessary 
article  by  many  of  our  people.  Every  pound  now  sold  in  our  markets 
is  brought  from  foreign  countries,  chiefly  from  the  Mediterranean 
regions.  In  some  parts  of  southern  California  and  Florida  the  fruit 
is  now  successfully  grown.  A  few  experiments  have  been  made  in 
the  way  of  preserving  the  finiit  in  this  country,  but  all  agree  that 
the  varieties  they  are  cultivating  are  either  inferior  seedlings  or  such 
as  are  not  entirely  suitable  for  preserving  purposes.  I  have  there- 
fore requested  through  the  Department  of  State  that  our  consuls  at 
several  of  the  ports  in  Italy  from  which  the  citron  is  exported  obtain 
and  forward  budded  trees  of  the  varieties  grown  there,  from  which 
the  finest  commercial  article  is  prepared. 

NATIVXS  PRUira 
WILD  FRUITS  INVESTIGATED. 

InvestiRations  have  been  continued  with  a  view  to  discovering 
and  developing  the  rich  treasures  which  nature  has  scattered  in 
the  form  of  wild  fruits,  and  often  hidden  in  almost  every  nook  and 
corner  of  our  country. 

In  pursuance  of  this  idea  Prof.  T.  V.  Munson,  of  Denison,  Tex., 
was  commissioned  as  a  special  agent  during  July,  August,  and  Sep- 
tember, and  instructed  to  visit  personally  such  sections  as  have  been 
heretofore  but  little  known,  especially  in  the  Western  States  and 
Territories.  Mr.  C.  L.  Hopkins,  a  clerk  in  this  division,  was  detailed 
to  accompany  and  assist  him,  and  the  salient  points  obtained  will 
appear  in  the  reports  of  this  division  as  occasion  may  require. 

THE  CHESTNUT. 

t 

Nut  culture  is  assuming  more  importance  as  an  industry  in  this 
country  than  formerly;  lii  fact  until  recently  it  has  scarcely  been 
attempted.  Among  the  native  nuts  there  are  perhaps  none  of  more 
importance  than  the  chestnut.  It  grows  naturally  over  a  large  part 
of  the  United  States,  beginning  with  Kentucky  and  Ohio,  reach- 
ing northeast  to  the  boundary  and  eastward  to  the  Atlantic  Ocean. 
The  wild  nut  is  exceedingly  rich  in  flavor  and  very  sweet.  In  these 
respects  it  is  superior  to  the  Euro])ean  or  tlie  Asiatic  strains.  More- 
over our  native  chestnut  seeniL;  to  thrive  much  hotter  tlxan  the  foreign 
varieties,  but /in  the  size  of  nuts  the  latter  have  the  advantage.  A 
number  of  varieties  of  our  American  species,  Casianea  vesca,  have 
been  brought  to  notice,  and  are  now  propagated  by  grafting  and 
budding,  showing  signs  of  a  decided  improvement  as  compared  with 
the  ordinary  kinds  found  in  the  forests. 

There  are  in  Pennsylvania,  Maryland,  Virginia,  Ohio,  Kentucky, 
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Eastern  Tennessee  and  the  mountain  regions  of  the  Carolinas  and 
northern  Georgia,  and  all  that  part  of  our  country  lying  northward 
of  the  States  named  (except  in  northern  New  York  and  a  part  of  the 
New  England  States  where  the  climate  is  not  suitable)  large  tracts 
of  lands  now  yielding  small  returns  which  might  be  profitable  if 
planted  to  chestnuts.     Many  old  worn-out  fields  which  are  practi- 
cally worthless  in  their  present  condition  might  be  thus  turned  to 
good  account.    The  timber  would  be  commercially  valuable,  but  the 
nuts  would  bring  much  larger  returns  to  the  owner.    Once  started 
and  cultivated  for  a  few  years,  until  they  begin  to  shade  the  ground, 
the  trees  would  require  very  little  further  attention  except  to  thin 
them  out.    As  an  article  of  food  the  chestnut  is  very  valuable,  but 
at  present  the  prices  are  very  high.     Even  the  common  nuts  from 
ungrafted  trees  would  repay  the  use  of  the  land,  but  it  would  be 
much  better  to  plant  only  grafted  trees  of  the  choicer  varieties. 

In  my  report  tor  1887,  directions  were  given  for  budding  and  graft- 
ing the  nut  trees,  which  is  a  rather  difficult  thing  to  do;  but  with 
proper  care  a  reasonable  degree  of  success  may  be  attained. 

Paragon, — Perhaps  the  most  valuable  variety  yet  introduced  is  the 
Paragon,  which  was  Drought  into  public  notice  by  H.  M.  Engle  &  Son, 
of  Marietta,  Pa.    It  is  possible  that  this  variety  may  have  some  foreign 
stock  in  it,  as  the  leaves  differ  slightly  from  those  or  our  native  species, 
but  the  trees  seem  to  be  very  thrifty  and  have  successfully  withstooa 
the  winters  of  the  last  fourteen  years  in  Pensylvania.     Mr.  Engle 
informs  me  that  he  ^*  obtained  it  from  a  few  scions  received  from  an 
amateur  horticulturist  (now  deceased)  in  Philadelphia,  and  never 
learned  where  the  horticulturist  got  the  stock,"  hence  the  origin  is 
unknown.     It  has  perhaps  not  been  disseminated  except  through 
the  firm  now  handling  it.     The  tree  bears  abundantly  and  at  an  early 
age.     The  nuts  are  very  large,  averaging  nearly  an  ounce  in  weight 
The  accompanying  illustration  (Plate  1)  was  made  true  to  nature 
from  specimens  received  this  year  from  the  Messrs.  Engle. 

Dupont, — A  variety  named  Dupont  has  been  receivea  from  Dela- 
ware and  is  a  pure  native  seedling  without  doubt.  The  ori^nal  tree 
near  Dover,  Del.,  is  said  to  have  borne  from  $30  to  $40  wortn  of  nuts 
annually  for  years  past,  but  within  the  last  year  or  two  the  rose  -bug 
has  partially  destroyed  its  blooms.  The  nut  is  almost  as  large  as  the 
Paragon  and  fully  equal  to  it  in  flavor. 

THE  PLUM. 

Reference  has  been  made  to  this  fruit  in  all  my  annual  I'eports, 
and  the  increasing  value  the  native  species  are  attaining  warrants 
me  in  giving  it  special  attention  again.  Native  plums  are  found 
in  almost  every  State  and  Territory  of  the  Union,  except  it  may  be  a 
small  region  in  the  extreme  Northwest.  The  best  varieties  seem  to 
be  found  in  the  region  bounded  by  Minnesota  and  Wisconsin  on  the 
north  and  Texas  and  Arkansas  on  the  south.  A  large  number  of 
varieties  have  been  taken  from  their  native  habitats  and  brought 
into  general  notice.  The  Wild  Goose,  which  is  a  native  of  Tenn^- 
see,  is  one  of  the  choicest  varieties  and  stands  almost  w^ithout  a  rival 
among  the  varieties  of  Pruntis  chicasa,  which  species  includes  nearly 
all  the  early  ripening  varieties. 

Having  again  examined  within  the  past  year  specimens  of  nearly 
all  the  leading  varieties  of  our  native  plums,  I  feel  justified  in  saying 
that  among  the  best  is  the 
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HmvJceTje. — I  received  specimens  of  this  variety  (Plate  2)  from  Mr.  H. 
A.  Terry,  of  Crescent  City,  Iowa,  which  measurea  If  inches  in  diameter, 
and  which  were  grown  on  an  overloaded  tree  that  ripened  its  fruit  at  the 
time  of  a  severe  drought.  The  flavor  when  fresh  was  equal  to  any  of 
the  wild  plums  I  have  ever  tasted,  and  when  cooked  and  critically 
tested,  it  was  less  acid  than  anv  others  tried  at  the  same  time. 

In  color  it  is  light  red,  and  it  is  one  of  the  handsomest  wild  plums 
I  ever  saw.  It  has  been  in  the  hands  of  experimenters  since  1885, 
and  thus  far  I  have  heard  no  complaint  of  its  being  tender.  It  is 
clearly  evident  from  the  fruit,  wood,  and  leaves,  that  it  belongs 
strictly  to  the  species  P.  Americana^  and  I  have  no  hesitation  in  rec- 
ommending it  to  public  attention  and  hope  it  may  be  thoroughly 
tested  all  over  the  country.  It  is  possible  tnat  it  mav  not  endure  the 
winters  of  some  of  the  extreme  Northern  States,  out  it  certainly 
thrives  as  far  north  as  southern  Minnesota  and  Massachusetts. 

Mr.  O.  M.  Lord,  of  Minnesota  City,  Minn.,  is  one  of  the  most  ex- 
tensive experimenters  with  hardy  plums  in  this  country,  and  has  a 
large  number  of  varieties,  several  of  which  are  well  worthy  of  trial. 
Among  the  newer  kinds  maybe  found  RoUingst'One^  Leudlqff,  Cheney^ 
Oaylordy  LeDuc,  and  Kopp.  All  these  belong  to  the  species  P.  Amer- 
icdnay  and  will  no  doubt  prove  hardjr  in  all  the  Northern  States. 
It  is  not  claimed  that  any  of  these  varieties  are  equal  to  the  European 
kinds,  either  in  size  or  quality,  but  they  are  much  hardier  in  char- 
acter of  tree  and  especially  valuable  as  they  are  able  in  a  great  meas- 
ure to  withstand  the  attacks  of  the  curculio. 

Farmers  and  fruit-growers  will  act  wisely  in  giving  our  native 
species  a  fair  trial;  for  it  is  certain  that  if  thoy  do  they  will  be  abun- 
dantly supplied  with  fruit  except  it  be  under  very  unfavorable  con- 
ditions. 

THE  CURRANT* 

Among  the  wild  fruits  of  recent  introduction  whi,ch  are  likely  to 
prove  of  special  value  is  the  wild  currant  of  our  western  plains  and 
mountain  valleys  (Ribes  aureum),     A  variety  known  as 

Crandall — was  originated  by  Mr.  R.  W.  Crandall,  of  Newton, 
Kans.,  from  seed  sown  by  him,  which  was  produced  by  a  plant  of  the 
wild  currant,  which  had  been  removed  to  his  garden  from  its  natural 
habitat  in  southwestern  Kansas.  For  many  years  past  I  have  had  op- 
portunities to  observe  on  many  farms  in  Kansas  and  other  Western 
States,  wild  varieties  of  this  species,  which  had  been  transplanted  into 
the  gardens  of  settlers  on  the  i^rairies,  as  well  as  growing  in  its  native 
state  along  the  streams  and  ravines  of  the  States  and  Territories  lying 
just  east  of  the  Rocky  Mountains*  and  although  many  of  the  varieties 
were  of  good  size  and  qualitv  and  bore  abundantly,  yet  I  have  never 
seen  any  of  them  that  efjualed  the  Crandall.  Branches  of  the  plant  that 
I  have  seen  have  been  invariably  loaded  vith  fruit,  and  in  my  estima- 
tion too  heavily  loaded;  many  of  the  berries  were  one-l\alf  inch  in  di- 
ameter, and  some  even  larger,  and  intensely  black.  I  have  eaten  the 
fruit  both  in  its  cooked  and  uncooked  state,  and  although  in  my 
opinion  it  is  not  equal  in  quality  to  some  of  our  best  varieties  of  the 
cultivated  currant,  it  is  far  better  than  any  of  the  black  currants  of 
Europe,  having  no  strong  odor  or  unpleasant  taste.  It  is  well  adapted 
for  sauces,  pies,  jellies,  and  other  preparations  usually  made  of  fruit. 
The  plant  grows  to  a  height  of  4  feet  or  more  and  is  well  suited  to 
the  changeable  climatic  conditions  of  Kansas,  Iowa,  and  Nebraska, 
and  I  think  of  the  region  even  farther  north,  as  I  never  heard  of  its 
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lia\nng  been  winter-killed,  thonjr^h  varieties  of  this  species  are  to  be 
found  growing  wild  in  many  of  the  Northwestern  States  and  Terri- 
tories. No  insect  enemies  have  been  fonnd  to  defoliate  it,  and  in  the 
Eastern  States,  where  the  ravages  of  the.Currant  Worm  are  disastrous 
to  the  common  currant  and  gooseberry,  it  has  never  been  found  to 
attack  the  Crandall.  A  corre(?t  illustration  made  from  a  specimen 
received  from  Mr.  Frank  Ford,  of  Ravenna,  Ohio,  is  found  in  Plate 
3  of  this  report. 

THE    APPLE. 

Among  the  many  new  and  little-known  varieties  of  this  fruit  which 
have  been  received  at  this  ofiice  during  the  past  year  may  be  named 
several  which  give  promise  of  valuable  qualities. 

Garfield. — The  origin  of  this  variety  is  unknown,  but  probably  it 
was  first  grown  in  central  or  northern  Illinois;  and  the  name  Garneld 
was  first  applied  to  it  bv  Mr.  J. V.  Cotta,  of  Nursery,  111.,  who  propa- 

fated  it  extensively  and  brought  it  prominently  before  the  public. 
ts  chief  points  of  excellence  are  hardiness  of  tree,  combined  with 
good  quality  and  ap})earance  of  fruit,  and  it  is  a  variety  worthy  of  a 
more  extended  trial  in  the  Northwest,  where  apple-culture  is  carried 
on  in  many  cases  with  indifferent  success,  in  the  letter  accom- 
panying specimens  of  the  fruit  from  which  the  colored  illustration 
(Plate  4)  was  made,  Mr.  Cotta  says: 

How  well  this  varipty  is  adapted  to  thii:.  section  of  tlie  country  is  evinced  by  the 
fact  that  trees  twenty-five  to  thirty  years  old  are  still  in  prime  condition  notwith- 
standing tliG  severe  winters  of  18'i<2-'85,  which  destroyed  the  greater  part  of  our 
orchard  trees. 

Size,  medium  to  lart^e;  shape,  nearly  round,  slightly  flattened, 
regular;  surface  smooth,  brilliantly  colored,  with  scarlet  and  crimson 
streaks  and  splashes  over  a  yellow  ground;  dots  numerous,  small  and 
gray;  basin  rather  deep,  abrupt,  regular;  eye  closed;  cavity  deep, 
narrow,  slightly  waved,  russet;  stem  medium;  core  wide,  usually 
open,  meeting  the  eye;  seeds  plump  and  numerous;  flesh  yellowish 
white,  rather  coarse  grained,  firm;  flavor  subacid;  quality  good; 
season  November  to  January  in  northern  Illinois. 

Wiiiclsor, — This  is  another  claimant  for  favor  in  the  Northwest, 
having  originated  in  Wisconsin.  Specimens  were  received  from  Mr. 
J.  C.  rlumb,  of  Milton,  in  that  State,  who  recommends  it  as  one  of 
the  hardiest  varieties  he  has  in  cultivation.  The  cut  (Plate  5)  is  from 
a  specimen  grown  by  him.  Professor  Budd,  of  Iowa,  says  of  it:  "It 
stands  best  of  any  apple  I  have  from  Wisconsin.'*  It  appears  to  be 
a  variety  that  will  keep  all  winter  wlien  grown  in  that  region.  The 
tree  is  said  to  be  handsome  in  a^jpearance,  very  prolific,  and  an  earlv 
bearer.  Although  not  of  large  size  it  is  of  fairly  good  color  and 
quite  well  flavored.  It  is  worthy  of  trial  by  the  farmers  and  f iiiit- 
growers  of  the  Northwest. 

Size,  small  to  medium;  shape,  flat,  conical,  slightly  angular  in  form 
and  resembling  the  Red  Canada;  surface  rather  smooth;  color  greenish 
yellow,  suffused  with  dull  and  indistinct  red  splashes,  rarely  striped; 
dots  gray,  numerous,  large,  surrounded  near  the  base  with  russet; 
basin  rather  deep,  narrow,  abrupt,  regular;  eye  small  and  closed; 
cavity  wide,  sloping,  russet;  stem  medium  to  long,  slender;  core 
small,  closed,  clasping  the  eye;  seeds  small,  elongated,  pointed,  rather 
light  colored;  flesh  firm,  finegrained,  juicy,  very  pale  yellow;  fl.avor 
subacid,  pleasant;  quality  very  good;  season,  December  to  spring  in 
Wisconsm. 
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Lacon. — This  is  also  a  candidate  for  favor  in  the  ITorth.  Sjioci- 
mens  were  received  from  Mr.  E.  R.  McKinney,  of  Lacon,  111.,  this 
year,  and  the  name  Lacon  was  given  it  by  myself.  The  original  tree, 
which  stood  near  the  town  whose  name  the  fruit  bears,  is  dead.  Mr, 
McKinney  says  of  it: 

It  makes  a  round  compact  head,  wood  short  jointed,  in  all  respects  resembling  at 
a  little  distance  the  Wliitney  No.  20  Crab.  The  tree  from  wliicli  I  send  you  speci- 
mens, the  Whitney  No.  20  Crab,  Red  ABtrachan,  Romanstem,  and  Fameuse  are  all 
the  sorts  I  have  left  in  an  orchard  of  nearly  one  hundred  varieties.  It  is  the 
healthiest  of  the  lot,  sliowing  no  signs  of  ill' health,  decay,  or  disease.  In  my 
opinion,  on  account  of  good  bearing  qualities,  hardiness,  size,  and  quality  of  fruity 
notwithstanding  its  bad  color  it  will  be  a  good  sort  to  introduce. 

I  concur  in  his  opinion.  The  illustration  on  Plate  6,  Fig.  1,  was 
made  from  an  average  specimen  received  from  Mr.  McKinney. 

Size,  medium  to  large;  shape,  irregular,  flattened,  unequal;  sur- 
face,, smooth,  yellow,  and  green,  slight  bronzy  blush,  a  few  russety 
splashes;  dots,  numerous,  irregular,  and  russety;  basin,  deep,  some- 
what elongated;  irregular  and  wrinkled;  eye  generally  open,  and 
sepals  reflexed;  cavity  closed,  narrow,  acute,  irregular,  rarely  rus- 
sety; stem  short,  stout;  core  medium,  open;  seeds  abundant;  flesh 
yellow,  firm,  fine-grained,  juicy;  flavor  mild,  subacid,  pleasant; 
quality  good;  season  from  October  to  January  in  northern  Illinois. 

Pefier. — A  variety  originated  by  Mr.  George  P.  Peifer,  of  Pewau- 
kee,  \Vis.,  from  seed  of  Pewaukeo  apple,  and  named  in  his  honor. - 
(See  Plate  6,  Fig.  2.)  It  is  thought  to  be  better  than  the  parent  va- 
riety in  some  respects,  and  I  bespeak  for  it  a  fair  trial  in  the  colder 
States.  Size,  medium  to  large;  shape,  diameters  nearly  equal,  angu- 
lar, irregular,  slightly  lop-sided;  surface,  polished,  yellow  with  abun- 
dant splashes  and  flecks  of  bright  red  and  scarlet,  handsome;  dots, 
numerous,  brown  or  gray;  basin,  deep,  abrupt,  irregular  or  ribbed; 
eye,  open,  large,  with  reflexed  sepals;  cavity,  medium,  sloping,  nearly 
regular,  very  slightly  russeted;  stem,  short,  thick,  fleshy;  core,  open, 
small,  meeting  the  deep  eye  cavity;  seeds,  many,  large,  plump;  flesh, 
white,  tender,  fine  grained,  jucy;  flavor,  subacid;  quality,  fair  to 
good;  season,  early  winter  in  Wisconsin. 

Blooi\iIcss  and  coreless  apple  (so  called).— For  several  years  past 
the  rural  papers  have  mentioned  a  variety  said  to  be  bloomless,  core* 
less,  and  seedless,  and  after  several  trials  I  have  been  able  to  secure 
specimens  from  Mr.  G.  W.  Robinette,  of  Flag  Pond,  Va.,  on  whose 
farm  the  variety  grows.  (See  Plate  7.)  Its  origin  is  a  matter  of  con- 
siderable doubt,  as  varieties  of  similar  description  have  been  men- 
tioned for  many  years  and  even  centui'ies  past.  The  tree  is  not 
bloomless,  of  course,  as  it  would  not  produce  fruit,  but  the  flowers 
have  no  petals.  The  essential  organs  are,  however,  very  well  devel- 
oped, and  the  pistils  especially  so.  The  fruit  is  small,  dull  red, 
mixed  with  yellowish  green  color,  and  only  fair  in  quality.  Sev- 
eral specimens  received  from  Mr.  Robinetto  in  October  of  this  year 
were  carefully  examined;  each  one  was  well  supplied  with  seeds. 
Not  only  was  there  a  core,  but  the  core  was  unusually  well  devel- 
oped, there  being  a  secondary  and  even  a  tertiary  core  with  a  few 
seeds  in  each,  extending  towards  the  calyx  and  causing  an  opening 
there  nearly  one-half  inch  in  width  and  about  the  same  in  depth. 
This  vai'iety  is  not  valuable  as  a  fruit,  but  as  a  botanical  curiosity  it 
might  be  of  some  interest  to  those  engaged  in  the  study  of  vegetable 
physiology.  I  mention  it  that  the  reader  may  not  be  induced  tQ 
plant  trees  with  the  expectation  of  having  choice  fruit. 
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THE  PEAR. 

PTiUopena. — Within  the  past  j^ear  there  have  been  bronght  to  my 
notice  a  few  varieties  of  this  fruit  which  are  well  worthy  of  notice. 
Of  this  number  is  the  Philopena,  a  seedling  variety  originated  by 
Reuben  Ragan,  that  venerated  pioneer  nomologist  of  Indiana.  He 
supposed  it  to  have  been  grown  from  Eoed  of  the  Seckel.  The  old  tree 
is  now  about  fifty  years  old  and  more  than  a  foot  in  diameter,  and  so 
far  has  been  free  from  disease,  bearing  large  crops  of  fruit  regularly. 
Specimens  were  sent  mo  this  year  by  Prof.  W.  H.  Ragan,  of  Green- 
castle,  Ind.,  the  son  of  the  originator.  The  illustration  (Plate  7)  was 
made  from  one  of  these. 

Size,  medium,  3^  by  2i  inches  in  diameter;  shape,  rather  long,  ir- 
regular, unequal;  surface,  rather  smooth,  bronzy  olive,  with  a  dull 
mottled  blush  on  the  sunny  side;  stem,  short  and  stout;  basin,  shal- 
low; calyx,  small,  closed;  core,  small,  compact,  connected  by  tough 
fiber  to  the  stem;  seeds  numerous,  rather  small,  and  plump;  flesh, 
firm,  fine-grained,  but  becoming  quite  tender  when  ripe;  quality, 
good j  season,  October  to  November  in  central  Indiana. 

GRAPE  SIRUP. 

A  new  industry  has  just  sprung  up  in  California,  which  gives 
promise  of  being  a  profitable  one  to  the  grape-grower  and  very  ac- 
ceptable to  the  consumer  of  the  product. 

A  sirup  is  made  by  evaporating  the  freshly  expressed  juice  of 
the  grape  until  it  becomes  about  the  consistency  of  molasses.    In 
view  of  the  fact  that  in  California  there  are  hunareds  of  thousands 
of  acres  planted  to  the  varieties  of  Vitis  vinifera,  which  are  very 
rich  in  sugar,  and  that  the  price  of  wine  into  which  they  have  hereto- 
fore been  largely  made  is  exceedingly  low,  it  would  seem  that  the  man- 
ufacture of  grape  sirup  is  a  good  way  to  utilize  the  crop.     I  have  been 
informed  that  this  sirup  can  be  produced  at  a  cost  not  exceeding  50 
cents  per  gallon,  and  if  this  be  true  I  see  no  reason  why  it  may  not 
become  a  staple  article  of  food  as  the  means  of  production  are  prac- 
tically without  limit.     Samples  have  been  received  from  Snaveley 
&  Baker  of  Woodland,  Cat.     These  were  thoroughly  tested,  anS 
persons  who  are  competent  judges  conceded  that  in  quality  it  was 
quite  equal  to  maple  sirup.     The  flavor  of  the  sirup  depends  some- 
what upon  the  variety  of  the  fruit  from  which  it  is  made,  but  all  the 
sirups  nave  the  peculiar  delicate  taste  which  reminds  one  of  the  best 
raisins.    As  a  table  sirup^  and  for  culinary  purposes  it  seems,  af t^r 
trial,  to  be  very  satisfactory. 

A  FRUIT  LADDER. 

There  is  scarcely  a  farmer  who  does  not  occasionally  need  a  ladder 
in  gatliering  his  fruit;  and  I  take  pleasure  in  submitting  a  drawing 
and  descrijjtion  of  the  best  one  I  have  ever  seen.  Take  a  pole  of  anv 
desired  length,  but  not  of  large  diameter,  sharpen  it  at  tne  top  to  \ 
slim  point,  and  several  feet  from  the  top  put  a  flat  iron  band  about 
it,  or  in  case  a  band  is  not  at  hand  it  may  oe  securely  wrapped  with 
wire  to  keep  it  from  splitting.  But  the  band  should  not  be  thick 
or  with  sharp  edges  else  it  may  cut  or  chafe  the  bark  of  the  tree.  If 
the  grain  is  straight  it  may  be  split  with  wedges  from  the  butt  to 
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this  band,  or  it  may  be  split  with  a  rip-saw.  Now  spread  it  at  the 
bottom  to  several  feet  m  width,  and  if  the  ladder  is  to  be  quite 
laJl  this  should  be  5  or  6  feet  or  even 
more.  Nail  a  brace  temporarily  across 
the  butt  ends  to  hold  them  apart,  and 
bore  holes  at  proper  distances  and  at 
proper  angles;  or  if  the  spread  is  not  too 
great  they  may  be  bored  before  the  pole 
is  split.  Kounds  of  tough,  strong  mate- 
rial may  now  be  inserted,  beginning  at  the 
top,  first  removing  the  brace. 

Such  a  ladder  can  be  thrust  upward 
into  a  tree  and  placed  in  a  fork  or  against 
a  branch  without  danger  of  falling  or 
being  unsteady,  and  it  has  the  additional 
advantage  of  being  very  light  at  the  top 
and  easy  to  handle.  If  desired,  a  third 
leg  or  brace  can  be  added  by  hingeing  it  to 
the  top  round  through  a  hole,  thus  making 
a  step-ladder. 

PRUIT-OROWINO  IN  FLORIDA. 

During  a  part  of  the  months  of  Febru- 
ary and  Slarch  of  the  present  year,  I  made 
an  oflBcial  visit  to  Florida  for  the  purpose 
of  becoming  acquainted  from  actual  ob- 
servation with  tne  condition  of  fruit  cul- 
ture there,  and  in  order  better  to  under 
stand  the  peculiar  conditions  with  which 
the  fruit-grower  of  that  State  has  to  deal. 
The  citrus  fruits,  and  especially  the  orange, 
which  is  the  mainstay  of  the  J^lorida  fruit- 
growers, were  somewhat  past  the  flush  of 
their  season  of  ripening,  but  in  every  sec- 
tion visited  opportunity  yet  remained  to  observe  the  ripe  fruit  upon 
the  trees.  The  limited  time  at  my  command  did  not  admit  of  a  visit 
to  the  west  coast,  but  the  conditions  in  the  central  part  of  the  State 
and  of  the  east  coast  were  thoroughly  investigated. 

The  orange-growing  section  is  bounded  on  the  north  by  a  line  run- 
ning east  and  west  passing  not  far  from  Jacksonville,  which  is  near 
the  northern  part  of  the  State,  and  on  tho  south  by  one  running  in 
a  northeasterly  direction  from  Charlotte  Harbor,  on  the  Gulf  coast, 
to  the  Atlantic.  South  of  the  latter  either  the  culture  of  the  orange 
has  been  very  little  attempted  or  the  climate  is  unsuited  to  it.  The 
region  between  these  lines  contains  sufficient  land  suitable  to  orange 
culture  to  produce  a  supply  that  will  fully  meet  the  demands  of  the 
entire  United  States  for  years  to  come.  The  product  of  California 
and  Louisiana  is  not  to  be  overlooked,  but  if  it  were  necessary  to 
secure  the  entire  supply  of  oranges  for  the  Northern  markets  from 
Florida  (which  is  not  the  case)  there  appears  to  me  no  good  reason 
whv  it  might  not  be  done. 

"f  he  orange  crop  of  Florida  last  year  amounted  to  nearly  2,000,000 
boxes,  and  observation  leads  me  to  believe  that  the  trees  now  planted 
will  produce  within  the  next  ten  years  10,000,000  boxes  annually,  as 
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the  orango  tree  is  long  lived  and  a  continuous  bearer  under  proper 
culture.     Some  of  the  oldest  trees  now  growing  in  Florida  will  still 
be  in  full  bearing  ton  years  hence.     It  is  not  my  purpose  to  speak 
with  special  favor  of  any  particular  part  of  the  orange-growing  sec- 
tion, as  beyond  doubt  many  places  which  I  did  not  visit  are  equally 
as  good  as  those  visited.     I  endeavored  to  exainine  fruits  of  all  kinds, 
as  far  as  the  season  would  permit,  growing  on  all  kinds  of  land,  from 
the  hi.^hest  to  the  lowest  and  from  the  ricnest  to  the  poorest.    Some 
have  t nought  good  oranges  can  not  bo  grown  ii;  the  flat  sandy  pine 
land,  but  many  orchards  which  I  visited,  and  of  which  I  carefully 
tested  the  fruit,  gave  convincing  evidence  to  the  contrary,  and  I  be- 
lieve that  with  proper  fertilization  and  cultivation  of  the  soil  abun- 
dant crops  may  be  grown  on  such  lands.     The  great  lack  of  Florida 
is  rich  land,  but  whore  rich  soil  is  wanting  gpod  sense  may  be  exer- 
cised with  f^atisfactory  results.     Very  rich  and  extensive  phosphate 
beds  have  recently  been  discovered  in  western  Florida,  and  this  may 
solve  the  problem  of  commercial  manures  for  the  State.     Toward 
the  western  part  of  the  State  there  lies  a  broad,  slightly  elevated, 
ridge,  running  generally  in  a  southeasterlv  direction,  which  in  great 
part  is  covered  oy  a  growth  of  hard- wood  timber,  consisting  cmefly 
of  oak,  several  species  of  elm,  hickory,  magnolia,  and  red  bav.    The 
soil  is  of  a  much  hrmer  nature  than  that  of  the  pine  lands,  and  is  com- 
posqd  in  part  of  clay;  rocks  protrude  from  the  siu'face  in  some  por- 
tions of  these  higher  lands.     Here  may  be  seen  some  of  the  test 
orange  orchards  in  the  State,  and  I  think:  it  is  universally  admitted 
that  such  lands,  where  frosts  are  not  likely  to  injure  the  crops,  are 
the  best  suited  to  orange  culture,  and  in  fact  to  that  of  all  citrus 
fruits.     Such  lands  are  usually  called  **high  hummock,"  in  contra- 
distinction to  the  '*low  hummock,"  which,  in  addition  to  a  similar 
growth  of  hard  wood,  bear  also  the  cabbage  palmetto,  and  lie  near 
the  level  of  the  numerous  lakes.    It  is  in  the  hummocks  that  the 
wild  orange  groves  are  found,  and  never  in  the*  pine  lands.     The^ 
wild  groves  are   seedlings  from    old   plantations  established   by 
Spaniards  and  other  foreigners  who  first  followed  the  aboriginal 
inhabitants  of  Flo;rida. 

None  of  the  citrus  fruits  are  thought  to  be  indigenous  to  the  Amer- 
ican continent,  though  a  claim  to  the  contrary  has  recently  been 
made  in  behalf  of  Mexico. 

On  the  east  coast  of  Floridla,  running  narallel  with  the  ocean  and 
separated  from  it  by  a  narrow  strip  of  land,  are  bodies  of  water, 
geiioT-ally  a  little  salt,  i-on.ching  almost  the  entire  length  of.  the  Stat^. 
Tliry  are  connected  with  the  ocean  by  shallow  inlets,  and  vary  in 
widtli  from  one-balf  mile  to  several  miles.  They  are  narrow  shallow 
sounds,  bnt  are  commonly  spoken  of  as  **  rivers."  Such  are  Indian, 
Hillsborough,  Halifax,  and  New  Rivers,  and  such  is  Lake  Worth. 
Along  tliose  bodies  of  water,  and  reaching  but  a  short  distance  from 
tliem,  are  some  of  the  finest  and  most  productive  orange  lands  in  the 
State. 

TROPICAL  FRUITS. 

As  commonly  understood,  tropical  fruits  are  such  as  will  not  ea- 
diiro  frost  without  injury;  and  even  in  Florida  the  places  where  they 
will  grow  successfully  are  comparatively  limited  in  extent.  The 
iniluonco  of  the  water  upon  the  cold-air  waves  which  sweep  over 
tlio  country  is  well  known  and  easily  understood  by  practical  fruit- 
growers.    As  in  Florida  the  waves  usually  pass  in  an  easterly  or 
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southeasterly  direction,  the  region  south  or  southeast  of  the  lakes  is 
freest  from  attacks  of  frost.  One  location  found  in  nay  travels  along 
the  southeastern  shores  of  Lake  Apopka  was  of  this  character,  and 
although  a  frost  had  fallen  over  nearly  all  the  State  not  long  before 
I  was  tnere,  the  banana  and  pineapple  plants  and  mango  trees  of  this 
region  showed  no  signs  of  having  been  touched;  and  tliere  are  many 
such  protected  nooks  in  other  parts  of  the  State.  South  of  Charlotte 
Hai'bor,  as  I  have  been  credibly  informed,  the  tender  plants  and  trees 
have  for  some  years  past  suffered  little  or  no  damage  by  frost.  On 
the  oast  coast,  oeginning  at  the  north  end  of  Merritt's  Island,  which 
is  a  little  south  of  the  twenty-ninth  parallel,  the  successful  cultiva- 
tion of  the  pineapple,  banana,  mango,  sapodilla,  and  other  tender 
trees  begins ;  and  naving  traveled  the  entire  length  of  Indian  River 
to  Jupiter  Inlet  and  beyond,  I  can  state  from  personal  observation 
that'the  culture  of  those  fruits  is  carried  on  quite  successfully,  though 
in  a  rather  small  way.  This  is  especially  true  of  the  long  strip  of  land 
lying  betvv'oen  Indian  River  and  the  Atlantic  Ocean,  where  I  saw 
many  acres  devoted  to  the  culture  of  the  pineapple.  At  Eden,  which 
is  on  the  mainland  on  the  west  side  of  Indian  Kiver,  there  are  some 
of  the  most  extensive  pineapple  plantations  in  the  State. 

A  desire  to  examine  the  Lake  W  orth  region  led  me  to  pass  south 
of  Jupiter  Inlet,  8  miles  from  which  point  lies  Lake  Worth.  This 
body  of  water  is  about  30  miles  long  and  averages  about  a  mile  in 
width,  and  upon  its  borders  I  found 

The  Cocoantjt  (Cocos  nudfera) 

growing  luxuriantly  ancl  bearing  abundantly.  Nothing  that  I  have 
ever  seen  in  the  form  of  trees  or  plants  excels  in  graceful  beauty  the 
waving  leaves  of  this  tropical  palm.  The  oldest  of  the  trees  were 
raised  from  nuts  planted  by  Mr.  Lan^  in  1860,  and  about  twenty  of 
them  are  still  standing,  being,  I  jucfged,  about  35  feet  in  height. 
They  were  loaded  with  great  clusters  of  nuts,  which  forcibly  re- 
minded me  of  pictures  of  the  Orient.  Every  residence  along  the 
shore  on  either  side  is  graced  with  cocoanut  trees,  and  many  persons 
are  planting  them  by  the  acre.  Whether  or  not  this  enterprise  will 
prove  a  financial  success  so  far  as  the  fruit  is  concerned  I  am  as  yet 
unable  to  say,  since  the  cocoanut  is  brought  from  the  tropics  by  the 
ship-load  so  cheaply  that  it  'vvill  be  at  least  diflicult  to  compete  with 
the  foreign  x:)roduct  in  our  markets.  However  this  may  be,  there  is 
no  doubt  of  the  success  of  the  growth  of  the  cocoanut  in  this  region. 
Hundreds  of  thousands  of  young  cocoanut  trees  are  growing  along 
the  coast  and  adjacent  islands  as  far  south  as  Key  West. 

It  may  not  be  generally  kno^vn  that  the  cocoanut,  as  it  appears  in 
our  markets,  Ls  stripped  of  the  coarse  fiber  or  bast  which  surrounds 
it,  and  which  makes  a  covering  about  2  inches  thick,  with  a  smooth 
exterior.  The  nuts  hang  in  largo  clusters  of  from  ten  to  forty  or  even 
more,  and  several  such  clusters  are  found  on  a  largo  tree,  weighing  in 
the  aggregate  some  hundreds  of  pounds.  The  cocoanut  has  no  fixed 
time  of  ripening,  as  the  flowers  keep  constantly  appearing  and  the 
ripe  nuts  dropping.  Thrifty  cocoanut  trees  are  expected  to  produce 
each  about  one  nut  for  every  day  in  the  year,  but  they  re  rely  produce 

so  many. 

The  Sapodilla  {Achraa  sapota) 

is  an  evergrv^on  tropical  tree.  I  saw  it  growing  in  several  places, 
from  Merritt's  island  southward.     The  tree  is  very  handsome,  though 
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rather  spreading  in  shape;  the  leaves  are  from  2  to  4  inches  in  length 
and  of  a  glossy  green.  It  bears  fruit  very  abundantlv,  of  roundish 
shape,  slightly  conical,  and  of  a  solid  brown  color,  the  surface  re- 
sembling that  of  a  dark  russet  apple.  The  flesh  is  of  a  light  brown, 
varying  to  greenish  white,  and  is  exceedingly  sweet  and  deliciously 
flavored.  The  seeds  are  rather  numerous,  usually  numbering  from 
five  to  ten,  slightly  elongated  in  shape,  and  of  a  shiny  black  color. 
The  fruit  can  be  easily  shipped  to  market,  where  it  brings  a  good 
price.  Our  entire  supply  at  present  is  brought  from  the  West  Indies. 
The  accomp::nying  illustration  (Plate  8)  was  made  from,  a  specimen 
grown  by  R.  R.  McCormick,  of  Palm  Beach,  Fla. 

The  Mango  (Mangifera  indioa) 

is  one  of  the  finest  tropical  fruits  cultivated  in  the  world.  It 
has  been  introduced  into  many  places  in  Florida,  and  trees  have  been 
fruiting  there  for  a  number  of  years.  The  freezt;  of  January,  ISSO, 
killed  many  of  them  to  the  ground,  but  I  saw  several  bearing  trees 
along  the  shores  of  Lake  Worth,  and  one  on  Merritt's  Island.  One 
tree  about  10  feet  in  height,  in  Mr.  Brelsfonl  .s  grounds  at  Palm  Be^^^h, 
produced  this  year  1,106  ripened  fruits,  by  actual  count,  besides  a 
number  which  were  taken  without  the  knowledge  of  the  owner. 

The  mango,  being  an  evergreen  tree,  produces  a  pleasing  effect 
either  as  a  fruit  or  an  ornamental  tree,  the  leaves  being  from  G  inches 
to  a  foot  long,  resembling  those  of  the  chestnut  in  shape,  and  appear- 
ing quite  glossy  and  brilliant  in  color.     The  growing  shoots  have  a 
wine-colored  tint,  which  adds  to  the  beauty  of  the  tree.     It  grows  to 
a  large  size,  and  the  wood  is  valued  for  mechanical  purpo^ses  in  the 
EiLst  Indies.     All  the  varieties  now  fruiting  in  Florida  are  common 
seedli]igs  and  the  fruit  is  much  inferior  to  the  choicer  kinds,  which 
are  only  propagated  by  grafting.     A  number  of  the  best  kinds  have 
been  recently  introduced  and  it  is  expected  that  within  the  next  few 
years  our  Northern  markets  will  begin  to  receive  the  fruit.     The 
fruit  averages  in  weight  from  8  to  10  ounces  and  is  kidney-shaped, 
with  a  large  flat  seed  in  the  center  to  which  is  attached  a  sort  of  fiber, 
especially  in  the  common  or  poorer  kinds;  but  the  choice  varieties 
are  entirely  free  from  this  characteristic.     Tlie  flesh  is  yellow  and 
exceed inglv   sweet  and  aromatic  in  flav^or.     The  fruit  will  always 
be  rare  and  high  priced  in  our  Northern  markets,  but  there  is  no  rea- 
son why  we  may  not  })roduce  a  large  share  of  the  amount  consumed 
by  our  people  instead  of  importing  it  from  the  West  Indies,  as  is  now 
the  case,  while  ])eople  living  in  tropical  Florida  may  enjoy  the  fruit 
very  generally.     It  is  of  a  nature  so  delicate  that  it  suffers   decay 
during  a  long  voyage  by  shi]),  but  rapid  transportation  by  rail  frora 
southern  Florida  will,  in  a  groat  measure,  overcome  this  difficulty. 
The  tree  seems  quite  well  adapted  to  the  poorer  sandy  lauds  and  pro- 
duces fruit  abundantly  even  in  such  soil  with  reasonable  culture. 

THE  BANANA. 

The  banana  is  grown  in  a  small  way  in  many  parts. of  Florida:  but 
only  the  x)oorest  kind,  known  as  the  Orinoco  or  *'horse  banana,"  is  able 
to  withstand  the  frosts  of  the  more  exposed  regions.  The  fruit  when 
cut  groeii  and  left  to  ripen  on  the  stem  is  poorly  xlavored  and 
scarcely  fit  to  eat,  but  when  left  to  ripen  on  tue  tree  it  is  of   fair 
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quality.  Along  the  south  end  of  '^Indian  River"  and  on  the  penin- 
sula between  Lake  Worth  and  the  ocean  I  saw  many  small  planta- 
tions of  the  banana,  but  the  variety  usually  cultivated  is  the  dwarf 
species  known  to  science  as  Musa  cavendishii.  This  does  not  grow 
more  than  4  to  6  feet  high,  and  the  **  fingers"  are  comparatively  small, 
but  the  quality  is  quite  good  although  not  eaual  to  those  we  usually 
buy  in  our  markets.  The  banana  needs  ricn  land  and  careful  cult- 
ure. There  is  very  little  land  suitable  to  its  growth  in  Florida,  even 
if  the  climate  was  sufficiently  mild,  and  I  seriously  doubt  if  banana 
culture  will  ever  be  carried  on  profitably  except  in  a  very  small  way. 

Hart's  Choice,  a  variety  of  musa  orientum  is  a  very  small  grow- 
ing kind  which  was  brought  into  public  notice  by  Mr.  E.  H.  Hart, 
of  Federal  Point,  Fla.,  and  is  sometimes  called  the  **fig  banana;"  in 
quality  it  is  the  best  I  have  ever  tasted  of  the  Florida  product. 
This  variety  probably  might  be  tested  with  profit  by  the  amateur 
fruit-growers  of  southern  Louisiana,  southern  Texas,  and  southern 
California. 

Many  other  tender  fruits  are  grown  in  the  southern  part  of  Florida, 
the  culture  of  which  will  in  due  time  attain  considerable  importance, 
and  it  is  my  purpose  to  mention  some  of  them  in  future  reports. 


SEMI-TROPICAL  FRXHTS. 
THE  IvAKI. 

The  confused  condition  of  the  nomenclature  of  this  fruit  for  years 
past,  both  in  Japan  and  in  this  country,  is  a  matter  of  regret  and  an- 
noyance to  cultivators.  Thousands  of  trees  have  been  imported  from 
Japan  bearing  the  names  of  the  best  established  yarieties  there, 
which  have  proved  upon  fruiting  to  be  often  incorrectly  named.  One 
case  recently  has  come  to  my  notice  in  which  ten  trees  bearing  the 
name  of  one  of  the  leading  varieties  had  been  imported  with  special 
care,  and  when  they  fruited  there  were  found  to  be  three  varieties,  no 
one  of  which  was  that  which  the  importer  had  sought  to  secure.  In 
1887  I  was  able  to  ^-ot  specimens  from  the  Southern  States  sufficient 
in  number  to  ena^Dle  mo  to  cletormine  the  characteristics  of  three 
varieties,  viz,  Hachia,  Tane  Nashi,  and  Vernon. 

Last  year,  owing  to  the  provalonco  of  yellow  fever  in  Florida  (where 
a  majority  of  the  trees  now  fruiting  are  found),  it  was  not  possible 
to  secure  specimens  either  by  mail  or  express,  but  during  the  present 
year  we  have  been  mneh  more  successful.  A  great  quantity  of  the 
fruit  has  been  received  I'rom  every  State  and  Territory  in  which  it 
grows,  and  the  matter  lias  received  close  attention  from  first  to  last. 

Having  the  benefit  of  original  paintings  made  by  Japanese  artists, 
and  descriptions  of  the  diii'erent  Kinds  given  by  pomologists  of  that 
country,  and  a  considerable  correspondence  with  them  as  well  as 
with  a  large  number  of  the  principal  growers  and  importei*s  of  the 
fruit  in  this  country,  I  feel  justified  in  saying  that  onlv  about  ten 
leading  varieties  are  grown  largely  in  Japan,  all  of  whicn  have  been 
introduced  and  are  now  fruiting  in  this  country.  The  above  men- 
tioned three  varieties  described  in  my  report  of  1887  are  among  the 
number,  and  the  others  are:  Hyakume,  Zengi,  Yeddo  Ichi,  Yamato, 
Diadai  Maru,  Kurokume,  and  Gosho. 

In  the  course  of  my  examination  and  study  of  the  different  kinds 
of  tills  fruit  from  diii'erent  localities  I  have  arrived  at  the  following 
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conclusions:    No  variety  is  absolutely  seedless  under  all  circum- 
stances, although  seeds  '  are  fewest  in  those  generally  described  as 
*•'  seedless/'    I  am  informed  by  Rev.  Mr.  Loomis,  of  Yokohama,  who 
has  been  a  close  observer  of  this  fruit  for  many  years  past,  that  in 
Japan  the  Yemon  is  often  quite  seedy,  but  in  this  country  it  is  rarely 
so.     The  Yeddo  Ichi  and  Zengi  are  more  inclined  to  be  seody  than 
any  other  varieties  (of  those  mentioned  as  "seedless")  that  I  have  ex- 
amined, and  specimens  of  Zengi  have  been  sent  me  which  were  quite 
seedy,  yet  fruit  of  the  same  tree  last  year  was  almost  devoid  of  seeds. 
I  therefore  conclude  that  this  difference  results  from  variation  of  the 
essential  organs,  the  stamens  sometimes  bein^  quite  abundant  and  at 
other  times  wanting,  or  nearly  so;  or  it  may  be  the  effects  of  cold  or 
rain  that  destroys  the  pollen  or  prevents  its  falling  on  the  pistillate 
flowers,  or  some  other  local  cause  that  we  have  not  yet  learned.     I  have 
also  observed  that  the  flesh  is  dark  colored  or  flecked^  with  hrownish 
purple  streaks  only  immediately  next  the  seeds.     Sometimes  only  one 
or  two  small  seeds  will  be  found  in  a  specimen,  and  usually  in  such  cases 
the  flesh  is  darkened  near  them,  and  elsewhere  it  is  orange  colored 
with  no  brownish  streaks.     The  very  seedy  varieties,  such  as  Zengi 
and  Yeddo  Ichi,  are  always  dark  fleshed,  and  specimens  of  Yemon, 
Tane-Nashi,  or  others  having  no  seeds,  are  light  colored.     It  is  also 
observed  that  the  dark-colored  flesh  is  not  acrid  or  astringent  while 
yet  hard,  but  the  light-colored  flesh  is  astringent  until  soft.     It  will 
therefore  not  be  correct  to  conclude  because  a  specimen  or  a  few 
specimens  of  a  variety  are  seedless  or  seedy  that  the  variety  is  imi- 
versallv  so. 

Hyakume  {Ilyd-ku-me), — Plate  9  is  an  illustration  of  Hyakume, 
which  is  thought  by  many  good  judges  to  be  one  of  the  very  best 
varieties.  In  size  it  is  one  of  the  largest,  single  specimens  sometimes 
weighiiig  a  pound  or  more.  The  literal  translation  of  Hyakume  is 
**  one  Imndred  ??n^,"  the  word  me  being  a  unit  of  weight  in  Japan,  and 
a  hundred  vie  being  al)0ut  equal  to  one  pound  according  to  our  stand- 
ard of  weight.  In  color  the  fruit  is  light  orange  and  not  so  dark  as 
some  of  the  other  varieties.  Near  the  apex  a  number  of  marks  like 
pin-scratches  or  leather  cracks  are  usually  found,  which  are  showTi  in 
the  illustration.  It  is  elongated  and  sliglitly  conical  in  shape,  but  is 
depressed  and  somevv'liat  furrowed  at  the  point.  In  flavor  it  is  ex- 
cellent. The  tree  is  commonly  said  to  be  an  abundant  bearer  and 
attains  a  good  size.  The  illustration  given  in  this  report  was  made 
from  a  specimen  received  from  T.  K.  Godbey,  Waldo,  Fla.  Seeds 
are  occasionally  found  in  this  variety,  and  their  length  is  about 
twice  their  diameter. 

Yeddo  IcJi  ?. — Literally  translated  "  First  from  Yeddo,"  but  changed 
into  (nir  English  form  it  is  *' Yeddo's  Best."  It  is  medium  sized,  flat 
in  Siiapc,  regular  in  outline,  with  a  slight  depression  at  the  point  op- 
posite the  stem.  It  is  bri<;-lit  red  in  color,  being  among  the  darkest 
varieties  known.  The  fle.sh  is  universally  dark-brownish  i)urple 
throughout.  The  flavor  is  exeeodingly  rich  and  sweet.  The  seeds 
are  usually  quite  abundant  and  well  developed  and  are  about  like  a 
lima  bean  in  sliape.  The  tree  is  said  to  be  an  abundant  bearor,  and 
is  among  the  hardiest  varieties  introduced. 

The  specimens  from  which  the  colurod  illustration  (Plate  10)  wa3 
made  were  received  from  Q.  L.  Taber,  of  Glen  St.  Mary,  Fla. 
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FUTURE  WORBL 

It  is  my  purpose  to  continue  the  investigation  of  tlie  wild  fruits,  as 
I  believe  there  is  a  vast  store  of  wealth  in  them.  This  is  especially 
true  of  the  wild  grape,  plum,  and  many  of  the  smaller  fruits.  Fol- 
lowing the  monograph  on  the  wild  grape  ^vill  be  undertaken  one  on  the 
wild  plum,  covering  tlie  entire  genus  Prunus  as  it  is  found  in  the 
United  States.  The  investigation,  collection,  and  publication  of  con- 
cise information  relative  to  wild  fruits  in  their  native  habitats  and 
the  peculiar  conditions  under  which  they  succeed  or  fail  as  well  as 
the  possible  discovery  of  valuable  varieties  will,  in  my  opinion,  be  of 
great  benefit  to  fruit-growers  as  well  as  of  interest  to  scientists. 

In  foreign  countries,  and  especially  in  Asia,  there  are  many  varie- 
ties and  even  species  and  genera  of  truits  which  have  not  been  tried 
in  this  country.  Many  or  these  will  no  doubt  prove  of  great  value 
to  our  people,  especially  in  the  Southern  States.  In  Europe  it  is  prob- 
able that  there  is  little  that  is  new  to  be  found  in  the  line  of  fruits, 
as  that  continent  has  already  been  thoroughly  explored  by  both 
scientific  and  practical  men,  and  n(5arly  everything  worth  having  has 
already  been  tested  in  this  country.  It  is  possible,  however,  that 
there  may  .be  some  varieties  in  eastern  Europe  suited  to  the  cold 
climate  of  our  Northern  States  and  Territories,  while  in  the  Mediter- 
ranean regions  there  may  no  doubt  be  found  some  varieties  of  citrus 
fruits  and  figs  which  will  add  to  the  list  of  our  choice  varieties. 

It  is  much  to  be  desired  that  there  should  be  a  hearty  co-operation 
between  this  division  and  the  national,  State,  county,  and  local  hor- 
ticultural and  pomologiqal  societies,  and  with  the  experiment  stations, 
and  it  is  a  matter  of  regret  "that  the  appropriations  heretofore  have 
been  insufficient  for  carrying  out  sucli  plans  on  a  practically  useful 
scale.  For  the  same  reason  the  serAaces  of  special  agents  were  avail- 
able only  in  a  very  limited  degree,  and  had  frequently  to  be  dispensed 
with  even  when  urgently  required. 

I  have  in  course  of  preparation  a  list  of  known  varieties  of  cul- 
tivated fruits  grown  in  the  United  States,  giving  the  correct  or  true 
name,  and  all  the  synonyms  attached  to  each.  The  issue  of  this  will 
be  preceded  by  a  series  of  circulars  of  inquiry  as  to  the  success  or  failure 
of  each  in  the  localities  where  they  are  cultivated.  Questions  will 
be  asked  as  to  the  hardiness  of  the  tree,  plant,  or  vine,  as  the  case 
may  be;  the  productiveness,  or  the  want  of  it;  the  exemption  from 
attacks  of  fungus  diseases;  insects;  the  time  of  ripening,  and  other 
questions  of  a  ])ractical  nature.  From  data  thus  oT)tained  from 
practical  men  I  shall  be  able  to  prepare  special  roj^orts  which,  it  is 
hoped,  will  be  of  practical  value  to  f ruit-gvowors  and  fanners.  It  is 
inexpedient  to  enlarge  further  upon  i)laiis  whicli  may  have  to  be 
abandoned  for  lack  of  sufficient  approxniation;  but  so  far  as  circum- 
stances will  permit,  farmers  and  fruit-growers  will  find  in  this  di- 
vision a  faithful  servant  and  ally  in  the  line  of  work  confided  to  it. 

Respectfully  submitted. 

H.  E.  Van  Deman, 

Foniologist 

Hon.  J.  M.  Rusk, 

Secretary  of  Agriciilture. 
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Sir:  The  Silk  Section  having,  by  your  order  of  Octobe 
been  severed  from  the  Division  of  Entomology,  with  wh 
rection  of  the  Commissioner  of  Agriculture,  it  had  been 
since  the  beginning  of  the  period  of  regular  appropriatior 
Congress  in  1884,  it  becomes  my  duty  to  submit  to  you  d 
first  annual  report  as  its  chief. 
^  Yours  respectfully, 

I  Philip  Walke 

Chief  of  SUk 
Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture. 


REPORT. 

The  general  plan  of  the  work  done  by  the  section  ha 
same  during  the  past  year  as  in  those  already  reported  up< 
have  been  received  in  this  office  and  duly  replied  to  fiv< 
four  hundred  and  forty-eight  letters  during  the  calendar 
The  greater  portion  of  these  letters  have  been  simple  re 
supplies,  which  have  been  answered  by  circulars  or  by  let 
have  not  involved  any  great  amount  of  labor, 

^  AUTOMATIC  SILK  REELS. 

r 

(  The  principal  woyk  of  the  office,  and  that  which  has  e; 

most  labor  upon  me  personally,  has  been  the  study  anc 
ment  of  automatic  reeling  machinery.  The  Serrell  reel 
only  automatic  silk  reel  in  existence,  there  was  no  option  ( 
of  the  Department  as  to  whether  it  or  another  should  be 
the  basis  of  our  experiments.  At  the  time  of  makin 
report,  the  experimental  silk  filature  was  at  a  standsti 

,  the  machine  of  which  we  had  secured  drawings  from  E 
not  succeeded  as  well  as  we  had  hoped,  and  experiments 
being  made  with  a  view  to  making  it  work.  There  are 
parts  of  the  automatic  silk  reel.*  The  control  movemen 
the  thread  and,  when  the  latter  becomes  too  small,  sets  ir 
an  electric  current  by  which  the  feed  movement  is  put  in  i 
a  cocoon  added  to  the  thread.  The  first  object  of  my  e: 
wag  to  produce  a  feed  movement  which  should  be  absolu 
matic  and  do  away  with  the  ^eat  labor  entailed  by  fiUir 
the  magazines  used  in  the  origmal  automatic  reel.  This  < 
a  fair  way  of  being  attained  and  a  feed  movement  which 
work  well  has  been  constructed.  The  control  movement 
ing  the  previous  fiscal  year,  while  it  worked  to  a  certain 
satisfaction,  was  not  all  that  could  be  desired,  and  a  ne 

*  See  Bull.  No.  14,  Division  of  Entomology,  Washington,  1887, 
AG  89 31 
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tlierefore  been  desi.crned  which  does  much  better.  Some  details  may 
yet  be  found,  doubtk^ss,  which  will  need  correcting,  but  as  far  as  can 
be  seen  tlie  main  difficulties  liave  been  overcome. 

The  improvements  mentioned  do  not  in  any  way  involve  change 
in  the  principle  of  the  invention ;  they  are  improvements  of  mechan- 
ical details  only,  the  principle  of  the  orit^inal  automat ic  machine 
having  been  adhered  to.  That  a  thoroughly  automatic  silk  reel  is  a 
possibility  I  feel  confident.  It  is  desirable  to  make  a  thorough  trial 
of  the  reels  as  now  constructed  and  that  improvements  of  details 
should  be  continued  until  a  machine  is  designed  which  will  be  as  nearly 
perfect  as  possible  in  the  performance  of  its  functions,  simple  in  its 
mechanical  details,  and  not  liable  to  get  out  of  order.  Under  exist- 
ing instructions  my  purpose  is  to  follow  out  a  line  of  experiments 
tending  towards  this  end. 

The  experiments  which  the  Department  is  making  with  automatic 
machinery  have  the  following  object  in  view  :  At  present,  owing  to 
the  superior  price  of  labor  in  the  United  States,  a  manufacturer,  in 
order  to  conduct  the  reeling  business  profitably,  can  only  pay  for  his 
cocoons  a  price  even  lower  than  that  paid  in  Europe  to  the  peasant 
silk-raiser.     To  remedy  this  state  of  affairs  and  equalize  oy  im- 

firoved  machinery  the  difference  in  wages,  thus  making  it  possible 
or  the  manufacturer  to  pay  a  better  price  for  the  raw  material,  is 
the  solution  or  at  least  a  i)artial  solution  of  the  silk  raising  question, 
and  to  this  end  the  present  experiments  are  directed.  This  involves 
no  competition  with  commercial  enterprise  in  the  work  of  reeling, 
but,  if  successful,  our  work  can  not  fail  to  greatly,  though  indirectly, 
aid  the  ap^ricnltural  classes.  The  work  so  far  has  conpumed  more 
time  than  was  anticipated  at  the  outset,  but  from  tlio  present  out- 
look there  seem  to  be  good  grounds  for  believing  that  the  outlay 
both  in  money  and  time  will  oe  amply  comi)ensated  by  the  results. 
So  much  for  this  one  means  of  aiding  the  silk  producer.  For  the 
other  means,  the  silk-raiser  must  look  to  the  principle  so  often  ex- 
pressed by  yourself,  of  equal  protection  to  the  producer  and  the 
manufacturer. 

DISTRIBUTION  OF  SILK-WORM  EGGS. 

The  custom  of  the  Department  of  distributing  silk-worm  eggs  was 
continued  during  the  season  of  1889.  About  five  hundred  and  seventy- 
five  ounces  of  eggs  were  thus  distributed  in  twelve  hundred  and 
seventy-one  lots,  in  forty-one  States  and  Territories,  as  follows: 


state  or  Territory. 


Lots. 


Alabaioa 

Arlsona 

Arlutiusas 

California 

Colorado 

C!oDDectlcut 

Dakota 

Delaware 

District  of  Columbia 

Florida 

Georgia 

lUlnois 

Indiana 

Indian  Territory 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetta 

Michigan 


44 
1 

80 

4 

2 

4 

2 

13 

3 

51 

88 

81 

46 

2 

20 

228 

23 

20 

1 

*»— 
Oi 

10 

28 


State  or  Territory. 


MinnM»ta 

MlsslsRippi  — 

Missouri 

Nebraska , 

New  Hampshire ^ 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Oregon 

Feuusylvania 

8<»uth  Carolina 

Temiessoe 

Texas 

Utali 

Virf^nia 

Wt'ijt  Virginia 

Wisconsin 


Lots. 


Total. 


4 

n 

68 
9 

8 
13 

1 

28 

4« 

140 

1 

4r 
» 

17 
M 
21 

38 


1.271 
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The  distrilnition  embraced  the  following  races:  French,  Deydier 
(Cevennes  race);  Italian,  Mercolini  (Marches  race),  Piicci  (two  Um- 
Drian  races).  So  far  as  we  have  received  reports  from  the  persons 
who  reared  the  worms  coming  from  these  eggs  we  have  every  reason 
to  be  satisfied  with  their  quality.  A  new  supply  of  them  has  there- 
fore been  purchased  this  year  together  with  a  few  additional  varie- 
ties which  it  seems  advisable  should  be  introduced  into  the  United 
States.     At  the  same  time  the  quantity  has  been  increased,  in  pro- 

?ortion  to  the  increased  demand  for  the  eggs,  from  500  to  800  ouhces. 
'he  races  which  have  been  purchased  this  year  are  as  follows : 

French:  '  Ounces. 

Deydier  (Cevennes  race) 200 

Riband  TAnge  and  Gorde  (Lower  Alps  race) 100 

Aubin  (Improved  Var  race) 100 

Fom6  (Pyrenees  race) , 100 

Italian: 

Mercolini  (Marches  race) 100 

Pucci  (Umbrian  race) 100 

Mari  (Ascoli  race) 100 

These  eg^  have  the  same  general  characteristics,  being  annual 
and  producing  medium-sized  yellow  cocoons  of  fine  texture. 

The  objects  of  these  gratuitous  distributions  of  silk- work  eggs  are 
twofold.  First,  they  are  destined  to  assist  nersons  who  wish  to  begin 
experiments  in  silk  culture  and  who  would  not  know  where  to  pur- 
chase reliable  eggs;  and  second,  for  the  purpose  of  introducing  silk- 
worm eggs  of  known  varieties  and  first  quality  into  the  United  States. 
The  results  of  these  distributions  have  been  to  materially  inii>rove 
the  quality  of  the  cocoons  produced  in  the  country,  as  shown  by  the 
lots  which  are  sent  to  the  Department  for  sale. 

THE  COCOON  CROP  OF  1889. 

The  falling  off  in  the  cocoon  crop  of  the  country  in  18S8  was  com- 
pensated in  1889  by  a  recovery  to  about  the  production  reported  for 
1887.     It  will  be  remembered  that  the  cocoons  accredited  to  the  latter 

?^ear  had  many  of  them  been  produced  in  previous  seasons,  and  there- 
ore  the  production  of  the  past  summer  shows  a  healthy  increase. 
The  purchases  of  the  three  years  are  as  follows: 


Year. 


1887 
1R88 
1889 


Dry. 
weight. 


Pounds. 

6, 174 
3,018 
6,^18 


Fresh 
weight. 


Pounds. 
18,5i2 
11,739 
18,746 


In  the  i)ast  the  crop  has  been  reported  by  dry  weight,  as  most  of 
the  cocoons  were  purchased  in  that  condition.  It  is  usual,  however, 
in  Europe,  to  report  fresh  weight,  and  that  system  will  be  followed 
in  these  tables.  In  reducing  from  fresh  weight  to  dry  it  is  only 
necessary  to  divide  by  three,  and  to  get  the  equivalent  price  for  dry 
cocoons  to  multiply  by  three. 

The  crop  of  1889  was  purchased  as  usual  at  the  following  filatures: 

Lbs.  Oz. 

Wfishin;-ton 11, 805  14 

Pliiladclpli 'a 8. 002  03 

Peiibody ,  Kans 8, 930  08 

Total 18,744    09 
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The  number  of  persons  corresponding  with  this  office  in  relation  to 
the  sale  of  cocoons  increased  materially.  In  1887  there  were  three 
hundred  and  sixty;  in  1888  four  hundred  and  ninety-eight;  and  in 
1889  seven  hundred  and  forty-one,  five  hundred  and  sixty-two  send- 
ing lots  and  one  hundred  ana  seventy-nine  only  samples.  The  aver- 
age value  of  each  lot  received  was  $6. 27  as  against  $4. 53  in  1888.  The 
average' weight  (fresh)  of  each  lot  was  20  pounds,  and  the  average 
value  per  pound  (fresh)  30  cents  (dry  equivalent,  90  cents).  Seventy- 
one  persons  were  paid  $10  or  more  for  their  cocoons,  while  in  1888 
only  fifty-eight  were  so  compensated. 

Of  that  numi)*er  two  of  the  parties,  who  received  respectively 
6237.74  and  $252.  G7,  included  in  tneir  lots  the  product  of  several  in- 
dividuals. 'AH  the  other  lots  are  believed  to  have  been  raised  hy  the 
individual  seller.  The  highest  sum  paid  for  any  such  lot  was  $146.05, 
jmid  to  Mrs.  F.  J.  Adams,  Montser rat,  Johnson  Countv,  Mo.,  and  the 
next  highest,  $91.85,  paid  to  Miss  Mary  Adams,  of  the  same  place. 
The  total  amount  paid  for  the  seventy-one  lots  was  $2,024.32,  an 
average  for  each  lot  of  $28.51. 

The  crop  was  purchased  in  the  following  States  and  Territories: 


Alabama 

Arkansas 

(JaiifornJa 

Connecticut 

DelHware 

Di£<trict  of  Columbia. 

Florida 

Geor^ 

Illinois 

Iniliana 

ludian  Territory 

Iowa 


Kansas 

Kentucky 

Louisiana 

Maryland 

Massachusetts 
Michigan       ... 

Minnesota 

Mi5«issippi 

Missouri 

Nebraska 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Pennsylvania  . . 
South  Carolina 

Tennessee 

Texas 

Utah. 


Washinston. 


Lba. 
170 
121 
799 


oz. 
10 
06 
06 


Virginia 

West  Virginia 
Wisconsin  .... 


Total. 


113 
3^ 

1«7 

mo 

607 

22 

196 

1,458 

265 

127 

144 

189 

123 

68 

80 

1,7«8 

418 

10 

128 

807 

1,464 

839 

845 

175 

407 

388 

H4 

10-2 


07 
06 
02 
06 
06 
06 
07 
12 
06 
f'8 
10 
00 
06 
00 
00 
08 
14 
08 
13 
10 
03 
01 
03 
05 
07 
10 
10 
00 


11,806    14 


Philadelphia. 


Lbs.  OM. 


5  00 

11  04 

126  12 

151  09 

221  07 

4  08 

20  18 

8,767  00 

16  00 

6  02 
140  18 

840  11 

160  06 

15  15 

3  00 

863    00 

868    18 

86    18 


18  06 

1  13 

84  08 

18  00 

81  08 


mO-2    08 


Feabody. 


Lbi.  oz. 


Total 


8,986    06 


Lbt.  OS. 
1»  18 

m  06 

799  06 
5  00 
11  04 
113  07 
409  01 
187  08 

1,019  01 

818  13 

29  06 

199  15 

5,d«0  09 
a6fi  08 
127  08 
158  10 
1S4  03 
254  08 
68  00 
86  00 

2,778  U 
418  14 
28 
181 

m 

2,827 
607 
881 
175 
485 
890 
178 
120 
61 


0? 

18 

10 

08 

14 

00 

05 

18 

07 

IS 

00 

06 


18,744   00 


It  is  perhaps  worthy  of  comTnent  that  2,786  pounds  of  cocoons  were 
produced  in  Marion  County,  Kans.,  where  Peabody  is  situated. 

STATIONS  FOR  THE  PURCHASE  OP  FRESH  COCOONS. 

A  serious  difl5culty  which  has  been  met  with  in  the  operation  of 
the  experimental  silk  filature  at  Washington  is  due  to  the  fact  that 
silk-raisers  have  not  been  able  to  find  a  market  for  their  cocoons 
w^hen  fresh  and  before  stifling.  They  have  therefore  been  obliged  to 
stifle  them  with  such  means  as  they  have  had  at  Iheir  disposition,  in 
small  quantities,  and  after  they  have  become  dry  to  ship  tnem  to  the 
iilature.    Cocoons  which  are  produced  in  June  are  therefore  not  mark- 
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stable  nmch  before  the  1st  of  September,  and  the  silk-raiser  has  thus 
Ibeen  placed  in  the  abnormal  condition  of  being  obliged  to  wait  for 
the  money  for  his  crop  until  three  months  after  its  production.  *It 
has  long  been  the  desire  of  the  Department  to  ameliorate  this  condi- 
tion of  affairs,  and  with  this  object  in  view  I  was  last  spring  ordered 
to  proceed  West  to  those  parts  of  the  country  where  the  largest 
quantities  of  cocoons  were  produced,  and  ascertain  the  most  advan- 
tageous points  in  which  purchasing  stations,  supplied  with  proper 
stifling  apparatus,  might  be  placed.  Under  these  orders  I  visited 
Kansas,  Missouri,  Illinois,  Indiana,  and  Ohio,  and  as  a  result  sub- 
mitted a  report  in  favor  of  establishing  a  station  at  St.  Louis  as  well 
as  one  among  the  Mennonites  of  central  Kansas.  The  former  sta- 
tion was  established  with  Mr.  Honry  L.  Judd,  of  St.  Louis,  in  charge. 
Another  was  ordered  to  be  establisjied  at  Newton,  Kans. ,  but  in  view 
of  the  prbximity  of  the  Kansas  State  Silk  Station,  at  Peabody,  but 
20  miles  distant,  it  was  (upon  representations  made  to  the  Depart- 
ment by  the  State  Board  of  Agriculture)  determined  to  discontinue 
it.  The  station  at  St.  Louis  was  opened  on  the  1st  of  June  and  pur- 
chases were  made  there  until  the  middle  of  July.  It  occupied  a  hired 
room  where  steam  from  a  stationary  boiler  was  available.  The  sta- 
tion was  supplied  with  a  simple  steam-stifling  apparatus  which  had 
given  satisfactory  results  upon  being  tested  in  Washington.  The 
purchases  made  by  this  station  were  limited  to  the  States  of  Missouri 
and  Illinois.  As  a  result  there  were  bought  246  pounds  of  fresh  co- 
coons from  Illinois  and  494  pounds  of  fresh  cocoons  from  Missouri. 
The  total  (740  pounds)  was  not  large,  but  this  is  possibly  due  to  the 
fact  that  it  was  determined  to  establish  the  station  just  at  the  open- 
ing of  the  sericultural  season  and  it  was  not  suflBciently  well  known 
that  cocoons  would  be  purchased  by  the  Government  in  this  manner. 

As  an  example  may  be  cited  Barry  County,  Mo.,  where  632 
pounds  were  produced  too  lat^  for  shipment  to  the  station,  and  John- 
son County,  Mo.,,  which  produced  874  pounds,  which  were  purchased 
dry  by  the  Department  later  in  the  year.  It  is  hoped  that  a  contin- 
uation of  work  in  the  same  line  will  give  better  results.  The 
cocoons  purchased  at  St.  Louis  have  thus  cost  the  Government  much 
more  than  they  would  had  they  been  purchased  in  the  ordinary 
way,  especially  as  the  Department  in  this  case  paid  for  the  transpor- 
tation of  the  merchandise;  but  on  the  other  hand  the  raisers  of  the 
cocoons  received  their  money  very  much  earlier,  and  the  cocoons  as 
they  reached  the  Department  were  in  very  much  better  condition. 
As  this  report  goes  to  press  none  of  the  first  quality  cocoons  received 
from  St.  Louis  have  yet  been  reeled.  The  second  quality  cocoons 
have  been  tested  to  some  extent  and  in  general  they  reel  very  much 
better  and  more  regularly  than  lots  of  cocoons  stifled  as  heretofore. 

So  far  as  this  trial  goes,  the  result,  while  not  all  that  was  to  be 
hoped  for  as  to  quantity,  is  otherwise  satisfactory,  and  may  be  re- 
garded as  a  material  step  in  advance  in  the  establishment  of  the  silk 
industry  in  the  United  States.' 

REARING  OF  SILK  "WORMS  AT  WASHINGTON. 

A  facility  hitherto  lacking  in  this  section  was  supplied  last  spring 
by  the  erection  of  two  rooms  prepared  for  the  raisin^ij  of  silk- worms. 
They  were  constructed  in  the  museum  building  of  the  Department, 
adjacent  to  the  experimental  silk  filature.  The  ground-floor  room 
accommodates  the  worms  from  one  ounce  of  eggs,  and  the  second 
floor  those  from  one  ounce  and  one-half.    It  was  the  intention  in 
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building  those  two  rooms  that  the  lower  one  should  be  accessible  to 
the  general  public,  which  has  always  evinced  great  curiosity  in  the 
raising  of  the  worms,  and  that  that  on  the  second  floor,  which  was  not 
so  accessible,  should  be  used  for  the  more  careful  experiments  nec- 
essary in  scientific  researches.     One  point  which  we  wished  to  de- 
termine esj)ecially  was  the  real  value  of  the  Osage  orange  as  com- 
})ared  with  the  mulberry.     Our  room  is  so  constructed  that  parallel 
ots  of  worms  can  be  fed  on  the  two  foods  under  as  nearly  as  possible 
similar  conditions.     With  this  object  in  view  there  were  incubated 
one-half  ounce  each  of  three  of  the  races  distributed  by  the  Depart- 
ment.    One-half  of  each  lot  was  fed  upon  the  Osage  orange  leaves 
picked  from  the  hedge  which  surrounds  the  Department  grounds, 
and  the  other  upon  leaves  picked  from  white  mulberry  trees  scattered 
throughout  the  suburbs  of  Washington.     It  is  impossible  definitely 
to  decide  the  variety  of  these  mulberry  trees,  as  they  have  probably 
been  of  sjjontaneous  growth,  and  date  from  the  multicaulis  epoclL 
They  are  not,  however,  multicaulis  trees,  but  more  like  the  rosea. 
The  hedge  of  Osage  orange  around  the  Department  grounds  is  an 
•ornamental  one,  which  is  trimmed  twice  a  year.  ^  The  leaves  which 
are  picked  from  it  early  in  the  spring  are  therefore  very  succulent 
and  hardly  fit  for  food  for  the  silk- worms.     The  result  of  my  trials 
was,  consequently,  that  I  lost  practically  all  of  the  worms  that  were 
fed  upon  maclura.     It  might  have  been  expected  that  they  would 
succumb  to  flaccidity  due  to  the  excess  of  water  in  the  food,  but  this 
was  not  the  case,  as  there  were  very  few  flaccid  worms  in  the  whole 
lot,  no  more  than  among  those  fed  upon  the  mulberry.     It  was,  on 
the  other  hand,  the  grasserie  which  decimated  the  worms  and  which 
began  to  appear  after  the  third  molt,  and  as  a  result  hardly  any  of 
them  spun  cocoons.     The  mulberry-fed  worms  remained  remarkably 
healthy,  and  produced,  for  each  q^uarter  ounce,  for  the  Cevennes  rac« 

33  pounds  of  fresh  cocoons,  and  tor  the  Umbrian  and  Marches  races 

34  pounds  each.     It  will  be  seen  that  this  is  at  the  rate  of  132  and  136 
pounds  respectively  per  ounce. 

Througli  the  courtesy  of  the  chemist  I  had  placed  at  my  disposi- 
tion the  services  of  Mr.  E.  A.  v.  Schweinitz,  one  of  his  assistants, 
who  carefully  followed  all  of  the  physiological  experiments  which 
I  was  performing  with  the  silk-worms  and  made  some  chemical 
analyses  which,  while  not  as  complete  as  we  ultimately  intend  to  make 
them,  still  have  a  certain  value  to  sericulturists.  Mr.  Schweinitz's 
report  follows  my  own.  He  took  as  a  basis  the  examinations  and 
analyses  made  by  Monsieur  Peligot  several  years  ago  in  France  when 
the  inulberry  was  used  as  the  food.  It  was  then  very  accurately  deter- 
mined that  til?  principal  chemical  constituents  of  the  leaves  which 
enter  into  the  nourishment  of  the  worm  are  phosphoric  acid,  magnesia, 
and  potasli,  and  that  the  principal  portions  of  the  leaf  not  digested, 
but  passed  oiY  in  excrement,  are  silica  and  lime.  Mr.  Schweinitz  will 
sliow  tliat  the  valuable  constituents  are  found  in  the  leaves*  of  the 
maclura  to  a  .^rreater  extent  than  in  those  of  the  mulberry,  while  the 
liine  and  silica  exist  to  a  less  degree.  It  is  hoped  that  these  experi- 
ments may  bo  followed  out  with  greater  success  another  year  and 
that  the  results  will  be  somewhat  more  definitive. 

One  residt  accomplished  was  in  satisfying  ourselves  that  the  e^ 
which  were  x>^^i'(^hased  by  the  Department  and  distributed  to  s] 
raisers  were  of  a  very  satisfactory  quality.  The  renditions  not^d 
above  were  far  better  than  we  have  been  in  the  habit  of  expecting 
and  were  an  indication  of  the  great  improvement  which  is  going  on 
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in  the  quality  of  the  races  of  silk-worms  which  are  now  cultivated 
in  Europe  and  which  the  Department  is  introducing  into  the  United 
States.  Some  of  the  cocoons  which  we  raised  from  the  Italian  stock 
have  been  compared  with  cocoons  raised  from  the  same  stock  in 
Italy.  The  result  shows  that  the  climate  has  greatly  improved  the 
texture  and  quality  of  these  cocoons,  a  circumstance  not  unusual 
when  eggs  are  taken  to  a  foreign  country.  I  have  succeeded  in  obtain- 
ing samples  of  the  eggs  of  some  of  the  cruder  races  of  silk-worms, 
which  I  propose  t©  test  next  spring  with  a  view  to  studying  the  effects 
which  such  a  change  of  climate  may  have  upon  them. 

INDEPENDENT   ORGANIZATIONS. 

By  a  new  act  the  Kansas  State  Silk  Commission  was  abolished 
about  a  year  ago  and  one  commissioner,  Dr.  L.  A.  Buck,  of  Peabody. 
appointed  in  its  stoad.  He  has  followed  the  line  of  work  inaugurated 
by  the  commission. 

The  State  Board  of  Silk  Culture  of  California  failed  to  obtain  an 
appropriation  last  year,  owing  to  the  veto  of  the  governor.  They 
therefore  sent  out  a  circular  stating  that  they  would  not  purchase 
cocoons.  This  was  followed  by  one  by  the  Ladies'  Silk  Culture 
Society,  offering  to  take  up  the  crop,  but  it  did  not  prevent  the 
destruction  of  many  eggs.  It  is  thought  that  the  board  will  be 
reorgani:5ed  next  year  on  a  new  plan.  ** 

The  Ladies'  Silk  Culture  Society  of  California  has  continued  work 
under  a  Congressional  appropriation  of  $2^500.  They  have  continued 
their  experimental  work  at  JPiedmont  and  the  propagation  and  dis- 
tribution of  mulberry;  trees.  Their  report  to  Congress  has  been 
published  as  an  executive  document. 

The  Women's  Silk  Cidture  Association  of  the  United  States  has 
continued  the  operation  of  the  filature  at  Philadelphia.  During  the 
season  they  conducted  experimental  educations  of  pilk-worms  at 
Fairmount  Park.  They  have  during  the  last  fiscal  year  distributed 
nearly  eighteen  thousand  mulberry  trees  in  twenty-eight  States. 
The  association  has  received  an  appropriation  of  $5,000  for  the  pres- 
ent fiscal  year.  Its  report  has  also  been  submitted  to  Congress  and 
printed. 

INVESTIGATIONS  IN  EUROPE. 

Under  your  instructions  of  April  23  I  proceeded  to  Europe  about 
the  middle  of  June  to  investigate  certain  questions  of  interest  and 
importance  to  the  sericultural  work  of  the  Department.  The  mat- 
ters to  which  you  particularly  directed  my  attention  were:  First,  any 
important  exhibits  in  the  Universal  Exposition  at  Paris •  second,  the 
Government  establisliments  for  the  advancement  of  silk  raising  in 
European  countries;  third,  establishments,  either  public  or  private, 
for  the  production  of  silk-worm  eggs;  and  fourth,  the  investigation 
of  any  new  automatic  silk-reeling  machinery  which  might  be  adopted 
in  the  United  States  with  advantage  to  the  industry  here. 

In  pursuance  of  these  instructions  I  repaired  to  Paris  and  made 
such  investigations  as  were  possible  in  the  exposition.  I  regret  to 
say  that  I  there  found  almost  nothing  of  interest  or  remarkaole  for 
novelty.  One  silk  filature  in  operation  was  exhibited  by  the  estab- 
lishment of  La  Buire,  of  Lyons,  but  it  had  no  automatic  leatures  and 
possessed  no  new  points.     There  were  exhibited  in  the  Italian  section 
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Bonio  reels  of  a  pattern  very  commonly  found  in  Italy,  bnt  which,  ii\ 
addition  to  being  non-automatic,  suggested  no  new  ideas  which  could 
be  made  of  value  in  the  United  States.  The  sericultural  exhibits 
were  very  insufficient  and,  doubtless  owing  to  their  destructible 
nature^  in  rather  bad  condition.  They  served  for  little,  except  per- 
haps to  indicate  the  names  of  some  of  the  larger  egg  proaucers  whom 
I  visited  afterwards. 

I  attended  during  my  stay  in  Paris  the  sessions  of  the  sericultural 
section  of  the  International  Congress  of  Agriculture,  and  met  there 
several  prominent  French  silk  culturists,  as  wtell  as  others  from 
Russia  and  the  Levant.  It  was  to  be  ref2:retted  that  the  arrangements 
for  the  congress  were  such  that  neither  Italy,  tlie  greatest  sericultural 
country  in  Europe,  nor  Austria,  nor  Spain  wore  represented.  The 
questions  discussed  were  not  at  all  of  an  international  character,  but 
such  as  concerned  especially  the  interests  of  silk  culture  in  France. 

THE  USE  OF  OSAGE  ORANGE  IN  EUROPE. 

One  matter  of  interest  which  came  before  this  section  of  the  con- 
gress was  the  adaptability  of  the  Osage  orange  (Madura  aarantiaca) 
as  a  food-plant  in  France  and  Italy.  In  certain  portions  of  France 
the  mulberry  has  been  attacked  by  a  fungus  gi'ov/tli  which  appears 
upon  the  roots.     The  soil  seems  to  be  impregnated,  and  new  trees 

filanted  in  the  same  ground  are  immediately  attacked  by  the  disease, 
t  was  thought  by  some  of  the  gentlemen  present  that  the  maclura 
might  resist  these  attacks  just  as  the  American  vine  transported  into 
Europe  has  resisted  the  attacks  of  the  phylloxera.     It  was  also 
thought  possible  that,  once  the  maclura  had  oeen  planted  and  attained 
sufficient  size,  the  mulberry  might  be  grafted  upon  it  and  a  hardy 
plant,  which  would  resist  the  attacks  of  the  fungus,  might  be  obtained, 
and  at  the  same  time  a  continuation  of  mulberry  feeding  be  indulged 
in.     In  order  to  prosecute  these  experiments  the  sericultural  station 
at  Montpelier  recently  procured  one  thousand  small  plants  of  the 
maclura  from  America,  and  the  result  of  the  attempt  of  the  horti- 
culturist to  graft  the  mulberry  on  the  maclura  win  be  looked  for 
with  interest. 

In  this  connection  I  may  say  that  the  director  of  the  experimental 
station  at  Padua  has  interested  himself  in  the  introduction  of  the 
maclura  into  Italy,  not  as  a  substitute  for  the  mulberry,  but  as  a 
plant  that  may  supplement  the  mulberry  and  being  more  hardy 
possiblv  resist  the  attacks  of  late  frosts  with  a  greater  de^ee  of  suc- 
cess. iThe  silk-raiser  having  a  few  of  these  plants  woula  be  able  to 
obtain  food  for  his  worms  in  case  the  first  buds  of  his  mulberry  trees 
were  injured. 

MULBERRY  TREES. 

One  branch  of  research  which  has  a  great  importance  for  sericul- 
ture in  the  United  States  was  a  study  into  the  aifferent  varieties  of 
mulbeny  trees  which  are  in  use  in  Europe.  At  the  exhibition  there 
was  notning  of  this  kind  in  the  horticultural  show  proper.  In  the 
Toiiquin  exhibit  there  were  shown  a  few  i)lants  of  a  mulberry,  the 
leaves  of  which  were  very  much  like  the  nigra,  which  it  was  pro- 
posed should  be  sown  ana  the  stems  cut  with  a  scythe  and  the  leaves 
fed  to  the  worms  on  branches.  It  was  argued  by  the  exhibitor  of 
these  trees  that  they  could  be  fed  to  four  or  five  successive  crops  per 
annum,  though  he  did  not  seem  to  have  considered  the  fact  that 
poly  voltin  races  are  unprofitable. 
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I  found  in  looking  over  the  ground  that  there  were  very  few  of  the 
great  nurserymen  of  France  who  made  any  pretension  of  keeping  a 
supply  of  mulberry  trees.  The  finn  that  was  best  stocked  was  that 
of  Jacquemet-Bonnefond,  of  Annonay,  in  the  department  of  the 
Ardfeche.  They  have  nurseries  in  several  localities,  and  at  Andan- 
cette  I  met  Monsieur  Dusert,  the  present  head  of  the  house,  who 
showed  me  the  supply  which  he  had  on  hand.  In  his  estimation  the 
rosea  mulberry  is  tne  best  food  for  silkworms,  and  it  is  that  variety 
that  is  used  throughout  the  sericultural  districts  of  France.  From 
a  nurseryman's  pomt  of  view  he  considered  it  better  to  graft  it  upon 
the  Lhou  or  Japanese  mulberry.  One  hundred  of  these  trees  so 
grafted  have  b^n  purchased  for  the  use  of  the  Department. 

At  Milan  I  revisited  the  Cattaneo  nurseries  referred  to  in  a  former  re- 
port. I  had  hoped  to  find  in  that  city  the  plantation  mentioned  by  Sig- 
ner Cantoni  in  his  work  on  agriculture  in  Italy.  I  learned,  however, 
that  the  property  occupied  by  the  Royal  College  of  Agriculture  for 
this  purpose,  and  which  was  under  the  control  of  the  ministry  of  war, 
had  Ibeen  withdrawn  from  the  college,  and  owing  to  this  forced  re- 
moval at  an  unpropitious  season  all  their  fine  mulberry  trees,  vines, 
and  other  specimens  of  great  value  had  been  lost.  At  Andancette 
there  were,  nowever,  a  number  of  small  trees,  specimens  of  the  dif- 
ferent varieties  of  mulberries  which  were  in  the  Cantoni  plantation, 
so  that  they  can  be  duplicated  if  necessary  for  scientific  wort 

EUROPEAN  SERICULTURAL  STATIONS. 

The  first  Government  institution  which  would  ordinarily  have 
been  inspected  was  that  at  Montpelier,  France,  but  on  account  of 
the  serious  illness  of  the  director,  Monsieur  Eugl^ne  Maillot,  I  was 
obliged  to  return  to  this  country  without  having  visited  it.  I  re- 
gret to  be  obliged  to  add  that  the  illness  which  thus  prevented  my 
trip  to  Montpelier  resulted  in  the  death  of  Monsieur  Maillot  and  in 
the  consequent  loss  to  French  sericulturists  of  one  of  their  leading 
scientific  men.  The  French  station,  however,  is  perhaps  the  least 
important  of  those  in  Europe. 

The  most  important  of  them  is  that  at  Padua,  in  Italy,  which 
has  already  been  referred  to  in  the  annual  report  for  1887  (p. 
118).  The  following  information  in  addition  to  that  already  puo- 
lished  was  obtained  during  a  visit  to  Padua  this  summer.  The  course 
of  study  given  during  the  spring  of  each  year  is  destined  to  thor- 
oughly acquaint  practical  silk-raisers  with  llio  scientific  phases  of 
their  industry.  To  attain  this  end  they  are  inst  ructed  in  the  use  of  the 
microscope,  m  the  anatomy  and  physiology  of  the  worm,  and  in  the 
diflferent  methods  of  rearing  silk-worms.  The  classes  consist,  annu- 
ally, one  of  about  twenty  men  and  the  other  of  about  twenty  women. 
The  course  of  the  former  lasts  three  months  and  of  the  latter  only 
about  six  weeks,  the  women's  instruction  in  anatomy  and  physiology 
being  less  extended.  At  the  end  of  the  season  an  examination  is  held 
and  a  certificate  of  eflBciency  is  accorded  to  those  who  are  successful. 
Subordinate  to  the  Padua  station  are  sixty  observatories,  the  directors 
of  which  must  have  a  certificate  of  efficiency  from  the  Padua  station. 
They  are  given  by  the  Government  a  microscope,  an  incubator,  a 
hiberaator,  and  some  other  minor  necessaries,  valued  in  all  at  about 
600  francs  ($120)  for  each  observatory.  Not  more  than  five  of  these 
observatories  are  created  annually. »  The  revenue  of  the  Padua  sta- 
tion amounts  to  about  17,000  francs  ($3,400)  per  annum. 
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The  establisliment  at  Goritz  is  devoted  to  the  study  of  questions 
relating  to  wine  ciilhire  as  well  as  those  connected  with  the  culture 
of  silk.  Owing  to  tlio  great  prevalence  of  the  diseases  of  the  grape 
in  Austria-Hungary  the  station  is  at  present  principally  occupied 
with  the  viticultural  side  of  its  labors  and  its  sericmtural  worJk  is 
confined  mainly  to  instruction  given  annually  to  silk-raisers  in  the 
scientific  features  of  sericulture.  Upon  the  death  of  HerrHaber- 
landt  his  assistant,  Herr  Joliann  Bolle,  succeeded  to  the  direction  of 
this  establishment.  The  station  is  situated  very  near  the  Italian 
frontier  and  in  a  portion  of  Austria  where  Italian  is  the  principal 
language  spoken;  on  the  other  hand  it  works  largely  in  the  interest 
of  silk  culture  in  Hungary  and  as  a  result  the  publications  of  the 
establishment  are  made  both  in  German  and  Italian.  I  succeeded  in 
obtaining  for  the  library  of  the  Department  a  valuable  collection  of 
these  publications,  dating  back  to  the  inception  of  the  station.  My 
memoranda  upon  the  work  being  done  for  the  establishment  of  silk 
culture  in  Hungary  have  been  incorporated  in  a  note  following  the 
body  of  this  report. 

With  your  authority  I  purchased  from  Herr  Bolle  a  set  of  his  valu- 
able plaster  models  showing  all  the  metamorphoses  of  the  silk-worm 
and  tiie  more  important  phases  of  its  diseases.  These  have  recently 
been  received  from  Goritz  and  placed  in  a  suitable  position  in  the 
museum  of  the  Department.  The  Department  has  during  the  year 
also  received  five  large  lithographic  charts,  showing  the  same  objects, 
which  were  presented  by  Signor  Verson,  director  of  the  Italian  station 
at  Padua. 

In  addition  to  these  three  stations  one  has  been  established  by  the 
Russian  Government  at  Tiflis,  in  Trans-Caucasia,  but  as  it  was  not 
included  in  my  letter  of  instructions  I  did  not  visit  it  and  am  unable 
to  give  any  especial  information  with  regard  to  its  scope  and  man- 
agement. 

EUROPEAN  SILK-WORM  EGG  PRODUCERS. 

It  is  of  the  greatest  importance  to  all  silk-raisers  that  they  should 
be  able  to  obtain  silk- worm  eggs  of  the  very  best  quality,  entirely 
free  from  disease,  and,  as  I  have  previously  said,  of  such  races 
that  the  cocoons  may  be  easily  marketed.  Not  the  least  important, 
therefore,  of  my  duties  while  abroad  was  to  study  the  races  of  silk- 
worms raised  in  Europe,  to  determine  as  nearly  as  possible  who  were 
the  most  reliable  dealers  in  silk-worm  eggs  and  to  study  their  methods 
of  production  by  personally  visiting  their  establishments.  The  great 
number  of  these  producers  and  the  wide  range  of  country  in  which 
they  are  located  made  it  impossible  that  even  a  fair  per  cent,  of  them 
should  be  visited,  and  I  was  therefore  obliged  to  examine  what  ap- 
peared to  be  the  best  establishments  of  the  different  districts  of 
France  and  Italy.  The  most  important  egg-producing  department 
in  Franco  is  the  Var,  situated  in  the  southeastern  portion  of  that 
country.  North  of  it  is  tlie  department  of  the  Basses  Alpes,  which 
stands  second  to  it  in  the  importance  of  its  production.  At  the 
other  extremity  of  the  country,  upon  the  Spanish  frontier,  are  the 
Oriental  Pyrenees,  while  more  centrally  situated,  on  the  right  bank 
of  the  Rhone,  is  the  country  generally  designated  as  the  Cevennes, 
covering  the  departments  of  the  Ardkihe  and  the  Gard.  In  Italy  the 
most  nnj)ortant  egg-producing  districts  are  situated  in  the  Marches, 
in  Uuibria,  and  in  Tuscany.     In  France  I  have  tins  year  visited  aoid 
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Sersonally  inspected  thirteen  different  establishments  situated  in 
ifferent  portions  of  the  country,  and  in  Italy  five  establishments 
similarly  situated.  With  one  exception,  that  of  Paul  Deydier,  of 
Aubenas,  I  found  no  pretension  among  the  French  egg  producers  of 
strictly  following  theTasteur  system  of  selection  in  all  of  its  details. 
Most  of  the  raisers  prepare  their  ** reproduction  eggs"*  in  this  man- 
ner, while  those  intended  for  sale  to  the  ordinary  consumer  are  laid 
upon  cloth  as  they  were  before  the  days  of  the  p^brine  epidemic. 

Another  habit  is  growing  in  France,  and  that  is  the  sale  of  silk- 
worm eggs  in  cells.  In  the  Var  and  the  Alps  the  greater  proportion 
of  the  eggs  so  sold  were  destined  for  Italian  dealers.  They  take  the 
moths  with  the  eggs  in  the  cells  to  their  own  establishments  and 
have  the  former  microscopically  examined.  The  education  from 
which  the  eggs  are  produced  is  always  watched  by  the  agent  of  the 
buyer  and  he  thus  satisfies  himself  of  the  freedom  of  his  stock  from 
diseases  other  than  purine.  By  buying  the  eggs  in  the  cells  rather 
than  by  buying  the  cocoons  ana  attending  to  all  the  details  of  egg 
production  themselves,  the  buyers  avoid  two  difficulties.  The  first 
IS  that  of  transporting  fresh  cocoons  to  any  distance  without  injur- 
ing the  vigor  of  the  moth,  and  the  second  that  of  obtaining  the  la- 
borers necessary  during  the  short  period  occupied  by  the  coupling  of 
the  moths  and  placing  them  in  cells.  In  many  districts  the  mills 
turn  out  their  employes  that  the  egg  producers  may  occupy  them  at 
this  time.  In  Susani's  establishment  in  Italy,  where  seven  hundred 
and  fifty  employ&  suffice  for  the  period  of  microscopical  examina- 
tions, it  takes  more  than  three  thousand  to  perform  the  first  stages 
of  the  wprk  satisfactorily  and  with  the  promptness  necessary. 

I  was  informed  by  a  producer  in  the  Cevennes  that  he  sold  a  good 
many  cells  to  the  silk-raisers  of  the  neighborhood  for  their  own  use. 
Since  the  establishment  of  the  Pasteur  system  the  number  of  silk 
raisers  who  have  acquired  the  ability  of  examining  the  moths  produc- 
ing their  eggs  has  been  on  the  increase,  and  in  certain  communes 
the  municipal  government  has  purchased  microscopes,  which  have 
been  placed  at  the  disposition  of  their  citizens  for  this  purpose.  This 
example  is  o  ae  worthy  of  emulation  in  any  sericultural  country,  though 
I  regret  to  say  that  it  is  not  practiced  very  generally  in  France.  A 
simflar  benefit  is  derived  by  Italian  silk-raisers  through  the  inter- 
vention of  the  sericultural  observatories  which  were  mentioned  in 
my  1887  report. 

!but  while  it  is  not  the  custom  of  the  French  egg  producers  to  carry 
out  the  details  of  the  Pasteur  system  of  microscopical  selection,  I 
found  that  in  Italy  it  was  universally  the  habit  in  responsible  houses 
to  examine  every  moth.  To  what  extent  this  care  is  now  necessary, 
the  purine  having  so  generally  disappeared  from  the  sericultural 
countries  of  Europe,  is  a  matter  upon  which  a  difference  of  opinion 
may  exist. 

There  are  some  cases  of  infection  of  the  pcJbrine  which  takes  place 
very  late  in  the  life  of  the  larva,  and  the  whole  body,  and  especially 
the  organs  of  reproduction,  are  not  immediately  affected.  The 
ovaries  with  their  eg^s  develop  soon  after  the  formation  of  the  chrys- 
alis, and  if  the  p^brine  has  not  developed  to  any  great  extent  in 
the  insect  prior  to  that  time  the  eggs  do  not  become  infected.  At 
the  same»time  the  disease  may  advance  so  that  by  the  time  the  moth 

♦  That  is,  those  intended  for  use  by  the  egg  merchants  themselves  for  the  repro- 
duction of  their  races. 
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is  examined  it  will  appear  highly  oorpuscular.  Under  these  condi- 
tions it  will  be  seen  that  if  all  the  eggs  of  p^rinous  moths  are  thrown 
away  there  will  in  many  cases  be  mnch  loss,  perhaps  unnecessarily. 
At  the  same  time  when  the  pdbrine  was  so  prevalent  it  was  a  pre- 
caution which  was  very  necessary  for  the  safety  of  sericultural  coun- 
tries. *  Egg  producer?  therefore  found  that  a  very  large  proportion 
of  their  eggs  had  to  be  destroyed  as  diseased.  Some  of  the  less  scru- 
pulous ones  sold  these  oggf^  to  other  dealers  who  placed  them  upon 
the  market.  It  was  found  by  these  latter  persons  that  the  eggs  which  , 
were  supposed  to  be  infected  gave  in  many  cases  as  good  results  as 
those  which  were  of  known  purity,  and  gradually  egg  producers 
came  to  the  conclusion  that  thev  could  make  more  money  by  selling 
the  impure  eggs  under  a  special  **mark"  than  by  selling  them  for  a 
nominal  price  to  irresponsible  dealers.  Such  success  attended  these 
trials  that  the  dealers  gradually  began  to  abandon  the  expensive 
methods  involved  in  the  rasteur  system  of  selection,  and  as  1  found 
this  summer  the  great  majority  of  those  in  France  have  gradually 
come  back  to  the  practice  of  having  those  eggs  that  they  intend  to 
sell  in  bulk  laid  upon  cloth,  while  those  which  areintendea  for  sale  in 
cells  and  those  which  are  intended  for  their  own  use  for  the  reproduc- 
tion of  their  races  are  all  that  are  prepared  for  microscopical  selection. 
The  egg-producing  districts  of  France  being  generally  situated,  as 
will  be  shown  further  on,  in  the  departments  of  small  production, 
and  consequently  in  those  places  where  great  infection  is  not  prob- 
able, such  a  system  may  perhaps  be  used  with  safety,  especially  as 
purine  is  the  least  feared  of  all  diseases  to-day. 

As  an  example  of  the  manner  in  which  work  is  done  by  one  of  the 
most  careful  of  egg  producers  in  France,  who  still  does  not  emplby 
the  microscopical  svstem  of  selection  to  its  full  extent,  I  would  cite 
the  firm  of  Ribaud  l^Ange  and  Qorde,  of  the  department  of  the  Basses 
Alpes,  from  whom  the  Department  of  Agriculture  has  purchased  100 
ounces  of  eggs  for  the  season  of  1890.  Tney  produce  this  year  about 
nine  hundred  thousand  cells  and  about  the  same  quantity ^of  eg§^ 
laid  on  cloth.  All  of  the  eggs  which  they  sell  in  quantity  are  laid 
upon  cloth,  and  to  assure  themselves  of  the  purity  of  these  eggs  for 
industrial  uses  they  examine,  of  each  lot  of  cocoons,  one  hundred 
chrysalides,  and  later  one  hundred  fresh  moths,  putting  aside  one 
hundred  other  moths  to  be  examined  when  dry.  Of  each  lot  of  co- 
coons the  eggs  from  which  are  to  be  sold  in  cells,  they  examine  one 
hundred  chrysalides,  and  for  their  own  satisfaction  one  hundred 
moths  from  the  cells.  The  buyer,  having  a  moth  in  each  cell,  can 
push  the  examination  as  far  as  he  sees  fit.    Eggs  for  industrial  pur- 

Soses  sold  by  this  house  are  allowed  as  much  as  five  per  centum  of 
isease  and  are  still  considered  sufficiently  good,  but  in  lots  to  be  used 
for  reproduction  each  moth  must  be  examined  and  found  pure;  con- 
sequently such  moths  must  lay  in  cells. 

One  fact  that  I  noticed  with  regret  is  that  many  dealers,  who  ac- 
knowledge freely  that  they  do  not  use  the  Pasteur  system  in  their 
general  work,  still  continue  to  label  their  egg  boxes  as  though  they 
contained  eggs  produced  after  the  Pasteur  method. 

THE  SERRELL  AUTOMATIC  8ILK  REEL. 

Most  important  of  all  the  items  of  my  letter  of  instructions  was 
that  which  directed  me  to  investigate  the  automatic  reeling  of  silk 
in  France.    Two  years  ago  I  succeeded  with  great  difficulty  in  enter- 
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ing  several  of  the  filatures  in  France  and  Italy,  some  of  which  were 
equipped  with  partially  automatic  machinery.  This  year  I  was  met 
with  refusal  at  every  hand,  and  had  no  means  of  investigating  any 
establishment  but  the  home  filature  of  Mr.  Serrell,  at  Chabeuil.  His 
system  of  reeling  silk  is  still,  I  find  upon  inquiry,  the  only  automatic 
system  in  use  anywhere  in  the  world.  So  far  as  it  is  in  use  at  all  it 
is  now  placed  in  filatures  in  France  and  Italy,  aggregating  seven 
hundred  basins. 

Mr.  Serrell  began  his  experiments  in  New  York  soon  after  the 
Centennial  Exhibition.  He  understood  little  of  the  industry  of  reel- 
ing silk  or  of  the  details  into  which  it  would  be  necessary  for  him  to 
go  to  thoroughly  understand  it.  His  idea  was  that  all  that  was 
necessary  was  a  machine  for  automatically  keeping  the  size  of  the 
thread  as  constant  as  possible.  In  1882,  after  having  expended  much 
money  and  time  upon  his  experiments,  and  having  in  the  mean  time 
gone  TO  France,  he  succeeded  in  producing  machinery  which  accom- 
plished this  result  with  a  certain  degree  of  nicety.  These  machines 
were  set  up  in  the  Department  of  the  Dr6me,  at  Chabeuil.  They 
were  similar  to  the  machines  which  were  worked  in  this  Department 
two  years  ago,  and  which  have  already  been  reported  upon.  As 
has  been  stated,  the  magazines  were  still  filled  by  hand,  and  the 
operation  being  an  expensive  one  made  the  machine  lack  the  re- 
quisite economy.  By  the  time  he  had  these  machines  in  operation 
in  a  large  mill  ne  found  that  he  had  begun  at  the  wron^  end  of  the 
industry,  and  that  instead  of  inventing  machinery  which  skilled 
reelers  should  put  into  operation,  he  should  first  have  made  himself 
a  skilled  reeler,  in  ord^r  that  he  might  better  appreciate  the  deli- 
cacies and  difficulties  of  the  task  which  he  had  undertaken.  Fur- 
ther study  showed  him  that  there  was  need  of  much  improvement 
in  the  processes  destined  to  prepare  the  cocoon  for  reeling,  a  por- 
tion of  the  industry  he  had  ignored  at  first.  With  itiis  end  in  view 
he  perfected,  with  the  cooperation  of  Mr.  Fougerol,  of  the  Depart- 
ment of  the  Ardfeche,  a  brushing  machine,  which  has  given  excellent 
satisfaction.  This  was  followed  by  the  invention  of  a  cooking  ma- 
chine, which  has  been  placed  in  most  of  the  filatures  affiliated  with 
him.  But  as  is  well  known,  the  operations  of  cooking  and  brushing 
the  cocoons  are  not  all  that  are  necessary  to  prepare  them  for  the 
reeler,  and  if  the  whole  preparatory  system  were  to  be  made  auto- 
matic they  should  be  cleansed  by  some  process  still  to  be  discovered. 

The  delicacy  and  precision  necessary  in  this  operation  made  it 
seem  well  nigh  impossible  that  it  could  be  accomplished  by  mechan- 
ical means.  But,  notwithstanding  the  difficulties  which  beset  the 
invention  of  such  apparatus,  it  was  ultimately  accomplished,  and  as 
I  stated  in  my  report  of  1887,  a  suitable  machine  for  tne  cleansing  of 
cocoons  was  perfected  and  put  in  operation.  This  apparatus  (a 
cooker,  a  brasher,  and  a  cleanser)*  constitutes  the  automatic  prepara- 
tory machine  now  in  use  in  the  Serrell  filatures  in  France  and  Italy. 
The  part  of  the  operations  which  they  cover  did  not,  as  I  have  said, 
enter  into  Mr.  Serrell's  original  calculations,  and  at  the  same  time  the 
results  attained  with  them  are  far  better  than  were  anticipated  when 
he  expected  to  make  a  machine  which  would  simply  reel  silk  auto- 
matically. It  is  unnecessary  to  describe  at  length  how  step  by  step 
the  operation  of  preparing  the  cocoons  for  the  reeler  nas  been 
improved,  until  now  a  woman  reeling  four  ends  can  produce  750 

*  All  of  this  preparatory  machinery  is  in  use  in  Washington. 
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grams  (about  H  i)ouuds)  of  silk  per  day  of  twelve  hours.  This  is 
three  times  as  much  as  sho  used  to  produce  when  she  prepared  her 
own  cocoons  and  reeled  them  in  the  old  way.  But  as  she  now  has 
other  operatives  to  assist  her  in  the  preparatory  operations  the  result 
is  really  not  three  times  as  good  as  before,  though,  as  Mr.  Serrell  in- 
forms me,  the  production  or  silk  per  diem  in  his  mill  is  rather  better 
than  twice  as  great  per  operative  as  it  was  before  his  new  machine 
was  put  in  place. 

There  have  been  other  difficulties  to  cope  with  beside  those  relating 
to  the  i)orfection  of  mechanical  details.     One  of  the  most  important 
and  less  easily  surmountable  of  these  is  the  conservatism  existing 
among  the  French  manufacturers  with  whom  any  inventor  must  nec- 
essarily co-operate.     So  even  after  all  three  of  the  preparatory  opera- 
tions of  reeling  silk  had  been  placed  upon  a  mechanical  basis,  Mr. 
Serrell  found  it  was  necessary  to  put  them  into  the  mills  one  by  one, 
first  teaching  the  operatives  to  cook  with  his  apparatus,  then  that 
they  should  brush  mechanically,  and  finally  after  waiting  a  number 
of  months  before  introducing  other  innovations  he  placea  his  cleans- 
ing machinery  side  by  side  with  the  other  inventions.     These  delays 
did  not  occur  only  in  the  first  mill  equipped,  but  they  were  repeated 
in  every  mill,  one  after  the  other,  first  m  France,  then  in  Italy,  then 
in  Austrian  Tyrol.    And  it  is  due  to  these  delays  and  vexations 
rather  than  to  the  impossibility  of  the  work  that  he  has  been  led  to 
temporarily  abandon  the  perfecting  of-  a  machine  which  shall  be 
entirely  automatic  for  the  reeling  of  silk  properly  speaking.      In 
1887,  after  having  visited  his  establishments  at  Chabeuil  and  some 
other  points,  I  secured  and  brought  back  to  Washington  drawings 
of  what  was  then  his  most  improved  machine,  which  had  a  magazine 
to  be  automatically  filled  with  cocoons  by  currents  of  water.     As 
has  ^ready  been  stated  in  another  report  tnis  apparatus  when  put  in 
place  was  not  at  all  satisfactory.     It  was  but  an  experimental  appara- 
tus as  I  saw  it  in  1887,  but  it  was  the  best  that  was  obtainable  at  the 
time  and  it  seemed  to  do  very  satisfactory  work.    While  I  have  been 
working  in  the  United  States  to  overcome  the  mechanical  difficulties 
which  stood  in  the  way  of  making  this  apparatus  a  success  and 
operative,  Mr.  Serrell  has  been  working  on  parallel  lines  and  has,  in 
his  estimation,  overcome  some  of  the  similar  difficulties  if  not  all  of 
those  which  presented  themselves  to  him.     In  the  meantime  he  has 
so  perfected  the  preparation  of  the  cecoon  that  it  goes  to  the  basin 
in  much  better  condition  than  it  ever  did  before,  and  as  I  have  said, 
the  daily  production  of  the  operatives  has  been  more  than  doubled. 
The  expense  of  his  experiments,  the  conservatism  of  the  French 
manufacturer  in  adopting  those  inventions  which  he  has  already 

E resented  for  their  consideration,  and  the  satisfactory  results  which 
ave  been  attained  with  those  adopted,  results  which  run  far  ahead 
of  anything  he  had  anticipated  from  the  complete  success  of  auto- 
matic macliiuery,  have  tended  to  satisfy  him  with  the  present  con- 
dition of  affairs,  rather  than  to  stimulate  him  to  the  further  expense 
and  trouble  of  oxi)eriinents  in  the  way  of  perfecting  an  absolutely 
automatic  machine.  Mr.  Serrell,  although  an  American,  is  now 
domiciled  in  France  and  is  working  for  the  European  trade  and  not 
with  an  eye  to  the  immediate  introduction  of  his  apparatus  into  the 
United  States,  where  the  industry  of  reeling  silk  is,  m  his  estimation, 
sniotherod  by  unjust  tariff  discrimination.  He  is  therefore  carry- 
inij;  the  improvemeut  of  his  machine  to  the  point  necessary  for  the 
market  which  he  proposes  to  supply  and  where  the  need  of  an  abso- 
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lutely  automatic  machine  is  not  so  great  as  it  is  in  the  United  States. 
It  resulted  from  these  causes  that  I  found  at  Chabeuil  that  the  home 
mill  was  running  with  only  the  same  preparatory  apparatus  as  the 
outside  mills  and  that  the  automatic  reels,  so  far  as  they  had  been 
perfected,  had  been  taken  down  and  stored  away  for  examination  at 
some  time  when  more  attention  could  be  given  them. 

In  addition  to  this  the  mill  at  Chabeuil  had  been  leased  to  the 
company  which  operates  several  of  the  other  factories  of  his  sys- 
tem and  they  objected  to  any  further  experiments  being  tried  upon 
their  reels.  On  account  of  this  stoppage  of  experimental  work  in  the 
large  mill,  the  American  owners  of  Mr.  Serrell's  patents  (who  have 
incorporated  themselves  as  the  Serrell  Automatic  Silk  Reeling  Com- 

Eany,  Limited,  of  London)  have  constructed  a  small  filature  of  thirty 
asins,  i^ear  the  larger  one,  which  will  be  used  in  continuing  experi- 
ments with  different  methods  of  reeling  in  connection  with  the  pre- 
paratory machinery,  and  later,  in  all  probability,  with  automatic 
reels. 

A  silk  filature  of  one  hundred  basins  of  four  threads  each,  using 
the  Serrell  preparatory  machinery,  employs  the  following  producing 
operatives: 

One  reeler  to  each  basin 100 

One  brusher  to  each  five  basins 20 

One  cooker  to  each  five  bruehers  or  each  twenty-five  basins      4 

Total  producing  operatives 124 

It  is  estimated  that  the  perfect  operation  in  such  a  mill  of  one 
hnndred  automatic  basins  constructed  on  the  plan  which  I  am  now 
following  in  Washington  would  employ: 

One  reeler  at  each  five  basins 20 

One  feeder  at  each  five  basins 20 

One  brusher  at  each  five  basins 20 

One  cooker  at  each  twenty-five  basins 4 

Total  producing  operatives 64 

There  are  also  the  forewomen,  helpers,  and  sorting  force,  which 
probably  would  not  differ  in  the  two  systems. 

This  is  a  saving  of  sixty  operatives  for  one  hundred  basins  pro- 
ducing 150  pounds  of  silk  per  diem,  or  a  saving  of  four  operatives  for 
each  10  pounds  of  silk  produced.  At  50  cents  per  day  tnis  would  be 
20  cents  per  pound:  at  75  cents  per  day,  30  cents  per  pound,  and  at 
$1  per  day,  40  cents  per  pound. 

It  must  be  understood  that  these  estimates  are  founded  on  our 
present  experience  with  these  reels  and  that  tliey  have  not  been  sub- 
mitted to  the  test  of  extended  operation. 

It  will  be  deduced  from  the  remarks  which  precede  that  nothing 
that  I  have  learned  in  Europe  about  automatic  machinery  for  reel- 
ing silk  from  the  cocoon  will  enable  me  to  improve  that  which  we 
have  in  the  United  States.  On  the  contrary,  so  far  as  is  indicated 
by  the  information  that  I  have  been  able  to  gather,  the  machines 
which  have  been  constructed  in  the  Department  are  more  satis- 
factorily operative  than  those  which  have  been  constructed  in  France. 

The  fact  which  has  struck  me  most  forcibly  is  our  need  for  expert 
labor  even  with  automatic  machinery.  The  operative  need  not  be  so 
skilled,  but  the  foreman  and  director  of  the  mature  need  far  more 
skill  than  has  ever  been  required  in  the  past.    Not  that  the  skill  was 
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not  needed  in  the  director  before,  but  the  manufacturers  were  in  the 
habit  of  plunging  ahead  in  the  darkness  without  really  knowing  what 
their  requirements  were,  and  men  who  were  really  unfit  for  the  work 
in  hand  nave  been  placed  at  the  head  of  large  establishments.  If  we 
can  decide  the  great  question  of  silk  culture  in  the  United  States 
affirmatively  a  matter  of  utmost  importance  to  us  will  be  suck  a 
modification  of  the  alien  labor  law  as  will  permit  the  introduction 
into  the  United  States  of  experts  who  may  act  as  foremen  for  our 
great  mills. 

NOTES  ON  SERICULTURE  IN  FRANCE,   ITALY,   AND  HUNGARY. 

Silk  production  in  France. — Any  extensive  study  of  the  production 
of  silk  in  countries  outside  of  the  United  States  would  be  out  of  place 
in  this  report.  But  for  the  sake  of  drawing  comparisons  with  a  coun- 
try in  wnich  silk  culture  is  an  established  fact,  and  showing  how 
those  conditions  might  be  applied  to  the  United  States,  I  venture  to 
submit  a  few  remarks  upon  a  recent  sericultural  crop  in  France,  and 
to  draw  certain  conclusions  therefrom. 

A  study  df  the  statistics  of  silk  production  of  France  for  1888 
shows  that  there  were  produced  about  21,120,000  pounds  of  fresh 
cocoons.  There  were  in  operation  two  hundred  and  eleven  silk  fila- 
tures, having  a  capacity  or  10,31*1  basins.  The  bulk  of  the  crop  was 
produced  in  four  aepartments,  and  an  examination  of  the  list  of  fila- 
ture patents  shows  tliat  the  mass  of  the  filatures  are  in  these  depart- 
mente  also.    The  following  table  shows  the  percentages: 


Crop. 

mature 
capacity. 

Qard 

Per  cent. 
28 
22.8 
17.4 
15. » 
16.6 

Percent. 
44.6 
2^.84 
13 

7.4 
13.6 

Arddcho  

DrOme 

Vaucluse , . . . , 

Other  departments 

It  will  be  observed  with  what  regularity  the  percentages  of  filature 
capacity  follow  the  productiveness  in  cocoons,  the  Gard  only  show- 
ing a  greater  centralization  of  the  mills. 

On  the  other  hand  the  great  cocoon  producing  departments  do  not 
produce  large  quantities  of  eggs.  Of  these  there  were  produced  in 
1888,  903,374  standard  ounces,  677,138  pounds  of  cocoons  being  con- 
sumed in  their  production,  or  an  average  of  about  two-thirds  of  a 
pound  of  cocoons  per  oimce  of  eggs.  The  following  are  the  leading 
egg-producing  departments,  with  their  percentages  of  the  toted 
French  crop  of  eggs  and  of  cocoons: 


Var 

BaiweA  Alpes 

Corsica 

Orieutal  Pyrenees. , 

Gard 

Other  departmentfl 


Effgs. 


Percent. 
78.9 
14.4 
6.9 
8.8 
1.9 
S.l 


Ooooons. 


Pereen/t. 
4.6 
1.7 
0.8 
0.2 
88.0 


r 
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This  shows  that  the  Qard  is  the  only  department  of  large  culture 
which  produces  enough  eggs  to  be  scheduled,  and  that  it  produces 
less  than  2  per  cent,  or  the  totaL  On  the  other  hand,  the  Var  pro- 
duces only  twice  as  many  cocoons  as  are  actually  required  for  ner 
egg  production,  the  Basses  Alpes  four  times,  Corsica  less  than  twice, 
and  the  Oriental  Pyrenees  but  twice  as  many  as  are  thus  required. 
As  only  the  best  cocoons  of  the  crop  are  used  in  reproduction,  it  is 
safe  to  say  that  all  the  suitable  cocoons  of  these  four  departments 
are  used  in  the  production  of  eggs. 

In  1888  there  were  put  in  incaibation  in  France  275,224  ounces  of 
eggs,  and  the  production  of  cocoons  per  ounce  was  about  76  pounds. 
In  tne  departments  of  large  culture  the  production  per  ounce  was, 
approximately — 

FOUXldB. 

Gard..; 83    , 

Ard^che 65 

Drdme. ' 68 

VaucluBe 84 

Average 78 

While  in  the  departments  producing  eggs  we  find  a  much  better 
outcome: 

Founds. 

Var. VI 

Baases  Alpes 96 

Cknnrica 108 

Oriental  Pyrenees 115 

Average 97 

The  production  of  cocoons  per  ounce,  or,  as  it  is  called,  the  rendi- 
UoThy  is  a  very  correct  indication  of  the  general  health  of  the  worms 
in  the  depajrtment,  and  we  see  from  what  precedes  that  the  eggs  are 
producea  in  departments  of  small  culture  and  large  rendition. 

It  can  not  be  that  the  smaller  quantity  raised  by  each  person  leads 
to  this  better  result  in  the  egg  departments,  for  the  average  in  each 
•  class  was  almost  precisely  the  same — ^about  2  ounces.  It  is  due  more 
to  the  small  number  of  silk-raisers  in  a  locality,  and  perhaps  to  the 
fact  that  persons  who  are  in  the  habit  of  raising  for  reproduction 
use  more  care  than  those  who  raise  for  the  filature. 

In  previous  reports  I  stated  that  2i  per  cent,  of  the  crop  of  a  coun- 
try were  required  for  the  purpose  of  reproduction  every  year.  But 
in  1888  the  results  had  so  improved  that  less  than  1  per  cent,  of  the 
crop  would  have  been  necessary  to  produce  as  many  eggs  as  were  in- 
cubated in  the  spring.  France,  however,  is  becoming  a  large  egg 
producer  for  exportation,  especially  to  the  Levant,  her  production  m 
1888  having  been  double  that  of  1886. 

The  Italian  crop, — In  1888  77  per  cent,  of  the  Italian  cocoon  crop 
was  raised  in  the  districts  of  JPiedmont,  Lombardy,  and  Venetia, 
which  occupy  the  northern  portion  of  the  kingdom.  The  crop  of  that 
year  amounted  to  96,500,000  pounds,  which  is  slightly  above  tne  aver- 
age for  the  nine  years  ending  at  that  time  (86,000,000  pounds).  The 
crop  of  1889  has  been  almost  a  complete  failure,  eacn  of  the  three 
great  provinces  suffering  severely.  In  Piedmont  but  one-half  of  the 
average  crop  was  raised,  in  Lombardy  but  one-twentieth,  and  in 
Venetia  but  one-ninth;  while  in  the  whole  kingdom  there  was  a  pro- 
duction of  but  24,000,000  pounds,  or  less  than  one-third  of  the  annual 
average.    France  did  not  suffer  so  heavily,  for  while  the  production 
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of  1888  wSpS,  as  has  been  said,  about  17,000,000  pounds  for  the  four  great 
departments,  in  1889  it  fell  to  about  13,000,000  pounds,  or  a  loss  of 
one-quarter  in  the  total  crop.  It  should  be  added  that  there  was  a 
material  reduction  in  the  amount  of  eggs  put  in  incubation  in  France 
in  1889  as  compared  with  1888,  which  would  further  contribute  to 
reduce  this  loss,  the  average  rendition  for  the  four  great  silk  depart- 
ments in  France  in  1888  being  74  pounds,  while  in  1889  it  was  64.7 
pounds.  In  Italy  the  average  renditioii  for  1888  was  60  pounds.  The 
official  Italian  figures  for  1889  have  not  yet  been  published.  In  Aus- 
tro-Hungary  the  production  did  not  diminish  in  1889,  but  rather  in- 
creased. The  cause  of  the  serious  falling  off  in  the  crops  of  Italy 
and  France  was  due  to  bad  weather  and  to  the  diseases  resulting 
therefrom.  The  diseases  are  not  those  which  are  inherent  in  the 
worms  or  due  to  bad  eggs,  as  was  the  case  in  those  countries  twenty 
years  aigo.  Those  diseases,  the  purine  and  its  associated  ones,  have 
practicallv  been  blotted  out  by  the  more  careful  methods  which  are 
used  in  tne  production  of  eggs,  and  European  countries  are  now 
liable  to  be  visited  only  by  those  produced,  as  they  were  this  year, 
by  bad  weather. 

SUk  cuUv/re  in  Sunga/ry. — The  first  effort  made  to  establish  silk 
culture  in  Hungary  was  at  the  end  of  the  seventeenth  century,  while 
the  first  filature  for  reeling  the  cocoons  was  erected  about  the  middle 
of  the  eighteenth  by  the  Hungarian  Government,  which  held  a  monop- 
oly of  this  industry  until  1788.  .After  this  date  the  interest  in  tne 
work  declined,  was  stimulated  by  royal  influences  about  1840,  and  dis- 
appeared entirely  during  the  revolutionary  period  of  1848.  In  1872 
the  government  began  to  take  an  interest  in  the  matter  again,  and 
organized  an  inspectorate  which  was  destined  to  supervise  tne  indus- 
try and  purchase  cocoons.  From  1872  to  1879  but  5,500  pounds  of 
cocoons  were  produced  in  the  kingdom.  The  following  year  the  in- 
spectorate was  reorganized  and  since  that  time  has  been  actively 
occupied  in  spreading  the  culture  of  silk  throughout  Hungary.  Dnr- 
ing  the  seven  years  ending  with  1886  the  government  advanced 
almost  $640,000  for  the  general  expenses  of  the  inspectorate,  all  but 
about  $90,000  of  which  has  from  time  to  time  been  restored  to  the 
public  treasury.  It  is  estimated  that  during  this  period  the  revenues 
of  the  poor  classes  have  been  increased,  through  the  introduction  of 
this  industry,  to  the  amount  of  $840,000.  The  Hungarian  Govern- 
ment now  operates  two  filatures  having  together  about  two  hundred 
and  sixty  basins.  The  inspector  purchases  all  the  cocoons  produced 
in  the  kingdom,  and  as  many  as  are  needed  are  reeled  in  the  govern- 
ment establishments,  while  the  rest  are  sold  in  Goritzia  or  Milan. 
During  the  past  centurv  a  law  was  passed  compelling  municipal  gov- 
ernments to  plant  mulberry  trees  along  the  highways,  and  tnere  re- 
sulted a  very  considerable  supply  of  these  trees.  Silk -raiser^  are 
allowed  to  use  the  leaves  from  these  trees  gratuitously  and  are  fur- 
nished with  silk-worm  eggs  which  are  produced  by  the  inspector. 
There  were  distributed  in  1889  25,000  ounces  of  eggs  thus  produced 
and  about  5.000  ounces  of  eggs  purchased  in  France  and  Italy  ^^^ 
a  view  of  iniiroducing  new  varieties  into  the  country.  The  silk-rais- 
ers are  indirectly  charged  for  these  leaves  and  eggs  by  the  inferior 
price  which  the  government  pays  them  for  their  cocoons.  Thus  in 
1889  the  market  value  of  cocoons  in  the  province  of  Goritzia  was 
about  32  cents  per  pound,  but  the  Hungarian  Government  paid  silk- 
raisers  but  20  cents. 

On  the  other  hand^  where  silk  was  raised  on  shares  in  Goritzia, 
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the  land-owner  furnishing  the  eg^s  and  leaves  as  does  the  Hunga- 
rian Government,  the  peasant  received  but  one-half  of  the  market 
value,  or  about  16  cents,  which  is  4  cents  less  per  pound  than  was 

Said  in  Hungary.  The  inspectorate  derives  great  benefit  from  this 
ifference  in  price  when  the  cocoons  are  presented  at  the  filature  for 
sale,  getting  them  as  has  been  stated  more  than  35  per  cent,  below 
the  market  price.  What  it  gives  in  compensation  for  this  lower 
price  costs  tne  filature  nothing  on  the  one  hand  and  very  little  on 
the  other,  for  the  expense  of  caring  for  the  mulberry  trees  falls 
upon  the  municipalities  and  the  cost  of  the  eggs,  produced  as  they 
are  in  large  quantities,  certainly  would  not  cost  the  government 
more  than  $1.20  per  ounce  or  about  2  cents  per  pound  of  cocoons 
produced.  So  that  even  with  this  expense  the  government  gets  the 
cocoons  for  about  10  cents  less  than  the  market  price.  As  a  result 
the  profits  of  the  government  filatures  during  the  seven  years  end- 
ingwith  1886  were  more  than  $50,000.  The  growth  of  silk  culture 
in  Hungary  during  the  period  of  ten  years  ending  1889  has  been 
enormous.  In  1880  silk  was  raised  by  1,059  families  living  in  71 
towns;*  in  1889  by  60,591  families  living  in  1,639  towns.  The 
production  of  cocoons,  which  in  1880  amounted  to  but  22,288  pounds, 
m  1889  reached  1,790,683  pounds.  In  1880  silk-raisers  received  for 
their  crop  about  $5,000 ;  in  1889  it  had  increased  to  more  than 
f 360, 000.  In  a  recent  report  made  by  the  inspector-in-chief,  from 
which  the  greater  part  of  these  figures  are  derived,  we  find  that 
the  same  conclusions  have  been  reached  in  Hungary  as  in  the 
United  States,  that  is  to  say,  that  the  industry  is  one  which  must  be 
carried  on  on  a  small  scale  by  members  of  the  family  and  the 
moment  that  it  becomes  necessary  to  hire  outside  labor  the  work 
ceases  to  be  profitable.  The  inspector  urges  the  importance  of  vig- 
orously prosecuting  the  planting  of  mulberry  trees  as  the  sine  qua 
non  of  success. 

.    THE  world's  PRODUOTION  OF  REELED  SILK. 

Some  interesting  deductions  in  relation  to  the  silk  trade  of  this 
country  may  be  drawn  from  the  following  tables,  which  show  the 
countries  in  which  the  reeled  silk  of  the  world  is  produced  and  also 
the  total  production  for  the  years  1884  to  1888,  inclusive,  as  well  as 
the  amount  of  silk  imported  into  the  United  States  during  the  same 
period. 

Western  Europe :  Poundit 

France 1,755,600 

Italy 7,845,200 

Spain 182,600 

Austro-Hungary 675,400 

Total 10,458,800 

Levant : 

AnatoUe 374,000 

Salonica,  Volo,  Adrianople 264, 000 

Syria 508,200 

Greece 89,600 

Caucasia 110,000 

Total 1,295,800 


•  It  will  be  9een  how  nearly  these  1880  fibres  correspond  with  our  own  of  189Q, 
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Extreme  Orient :  Pounai 

China,  exported  from  Shanghai 4,963,300 

China,  exported  from  Canton 1, 529, 000 

Japan,  exported  from  Yokohama 5, 280,000 

India,  exported  ftom  Calcutta 2,224,200 

Total - 13,026,400 

Grand  total 25,751,000 


loM  « .  *  •   •  •  >  •  < 

1885 

1686 

1887 

1888 

Average 


Total 
production. 


P&und». 
21,887,300 

20, 497, 400 
Sa,7TK).80O 
28,732,200 
25,751,000 


28,721,720 


Imported 
intotbe 
United 


Pound*. 
8,222,54A 

8, 424,  ore 

4,754.(128 
4,590,574 
5.178,640 


To  these  figures  may  be  added  the  remark  that  the  production  of 
raw  silk  is  increasing  in  western  Europe  while  in  the  Levant  it  IS 
on  the  decrease.  With  regard  to  the  production  of  silk  in  Asia,  that 
is  to  say  in  Japan,  China,  and  India,  we  have  no  statistics  of  any 
reliability.  The  only  items  mentioned  in  the  accompanying  tables 
are  the  exportations  from  those  countries  to  Europe  an(i  America. 
Therefore  ihe  total  of  silk  given  is  the  total  amount  consumed  iu 
Europe  and  the  United  States.    It  will  be  seen  that  in  1888  we  im- 

{>orted  one-fifth  of  the  entire  consumption  of  the  western  world,  and 
hat  our  importations  are  rapidly  mcreasing.  For  the  fiscal  year 
ending  June  30, 1889,  the  importation  into  the  United  States  amounted 
to  5,329,648  pounds. 

The  reports  of  the  Bureau  of  Statistics  of  the  Treasury  Department 
do  not  show  the  origin  of  this  raw  silk.  It  may  be  found,  nowever, 
in  the  statistics  of  the  American  Silk  Association,  of  Ne"v^  York, 
which  represents  the  buyers  of  silk  in  the  United  States.  Their 
figures  show  that  a  little  more  than  one-quarter  comes  from  Europe, 
slightly  over  one-half  from  Japan,  and  the  balance  from  China. 
This  ratio  has  been  essentially  true  since  1884.  While  one-half  of 
our  reeled  silk  comes  from  Japan,  it  is  also  true  that  we  take  half  of 
the  reeled  silk  exported  from  that  country.  The  growth  of  this  trade 
has  been  very  rapid,  only  108  bales  having  been  shipped  to  the  United 
States  in  1875-'76  as  against  6,376  in  1880-'81, 15,034  in  1885-'86,and 
20,960  in  1887-'88. 
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RBPORT  ON  THB  CHEMICAL  ANALT8B8  OF  OSAaS  ORAJTOB. 

Snt:  I  herewith  submit  a  report  of  the  partial  investigation  of  the  yalue  of  the 
dlaclura  aurantiaca  (Osage  orange)  leaves  as  silk- worm  food. 
Respectfully, 

E.  A.  V.  SCHWEINITZ. 

Mr.  Pmup  Walker, 
Chief  of  Silk  Section, 


In  1858  and  1865  Monsieur  EugSno  Peligot  presented  to  certain  French  scientific 
societies  the  results  of  some  chemical  and  physiological  investigations  of  the  food  and 
life  of  the  silk-worm.  The  food  examined  was  the  mulberry.  Dr.  O.  Kellner,*  at 
the  University  of  Tokio,  Japan,  has  also  conducted  a  series  of  experiments  as  to  the 
value  of  the  mulberry  leaf  as  food  for  the  si  Ik- worm. 

A  similar  series  of  investigations  has  been  begun  by  the  Department  with  the 
Osage  oran^  leaves  as  food  and  the  Cevennes  race  of  silk- worms. 

The  experiments  were  begim  after  the  worms  had  passed  through  the  first  molt.  At 
this  time  several  different  lots  were  selected  and  weighed,  a  weighed  quantitr  dried  and 
ignited  to  determine  moisture  and  ash,  and  the  remaining  lots  carefully  watched 
during  the  different  stages  of  growth.  The  leaves  fed  to  the  worms  daily  were  care- 
fully weighed,  and  the  same  quantity  placed  by  the  side  of  the  tray  on  which  the 
worms  were  fed  and  weighed  again  after  twenty-four  hours,  in  order  to  determine 
the  loss  in  weight  by  spontaneous  evaporation.  The  leaves  used  for  analysis  were 
in  this  way  approximately  under  the  same  conditions  as  the  food  of  the  worms.  At 
the  end  of  each  molt  the  residue,  that  is,  the  portion  of  the  food  left  unconsumed  by 
the  worms,  and  the  excrement  of  the  woims  themselves  was  weighed  and  the  pro- 
ducts thus  obtained  analyzed.  As  several  lots  of  worms  were  selected  at  the  begin- 
ning of  the  experiment  it  was  possible  to  make  an  ultimate  analysis  of  the  worms 
and  still  leave  those  that  had  been  imder  the  same  conditions  for  further  investiga- 
tion. The  time  from  the  first  molt  to  the  time  for  spinning  was  from  May  5  to  May 
25.  Table  1  gives  the  weight  of  ten  worms  calpulated,  and  tlie  leaves,  residue,  and 
excrement  for  each  stage,  the  corresponding  percentages  of  moisture  and  ash,  and 
the  increase  in  the  weight  of  the  worm  durmg  each  stage.  We  may  mention  here 
that  during  the  last  stage  of  the  life  of  the  worm  a  number  became  diseased  and 
died,  so  that  the  weights  of  the  latter  products  had  to  be  approximately  calculated. 

Table  2  gives  the  ultimate  analyses  of  leaves  and  products.  The  high  percent- 
age of  nitrogen  in  the  food  is  to  be  noted  as  well  as  the  fact  that  this  is  in  larger 
amoimt  in  the  younc  leaves  which  were  fed  during  the  first  stage  of  the  worm's 
life  than  later.  The  lower  percentage  in  the  residue  shows  that  the  tender  portion 
of  the  leaf  is  the  richest  in  nitrogen,  and  it  is  upon  that  which  the  worm  principally 
feeds.  The  liigh  percentage  of  nitrogen  means  a  correspondingly  large  proportion 
of  albuminoids,  a  most  important  constituent  of  the  silk-worm*s  food. 

The  ash  was  in  all  cases  determined  by  ignition  at  a  low  heat  in  a  muffle.  The  re- 
sults are  shown  in  Tables  2  and  5.  The  uSfilyses  of  this  product  were  conducted  ac- 
cording to  the  ordinary  quantitive  methods,  and  the  results  obtained  are  calculated 
upon  the  basis  of  an  ash  free  from  carbon  and  carbonic  acid.  The  figures  especially 
to  be  noted  here  are  the  high  percentages  of  phosphoric  acid  and  potash  in  the  food, 
the  very  small  amount  of  tnese  in  the  excrement  and  tlie  large  proportion  found  in 
the  ash  of  the  worms.  The  worm  selects  and  assimilates  especially  phosphoric  acid, 
potash,  and  magnesia,  and  excrete  silica,  lime,  iron  oxide,  and  soda. 

A  comparison  of  the  analyses  with  those  of  the  French  chemist  (Table  5)  and 
Kellner  (Table  6)  shows  that  the  phosphoric  acid  and  ix)tash  and  magnesia  are  the 
essential  mineral  elements  for  both  mulberry  and  Osage  orange  and  very  necessary 
for  the  growth  and  life  of  the  worm.  From  Table  2  we  may  note  further  that 
the  phosphoric  acid  is  in  excess  in  the  yoimg  leaf  while  in  the  more  advanced 
stage  of  the  growth  the  potash  predominates. 

While  it  is  not  fahr  or  possible  to  draw  positive  conclusions  fiom  a  single  experi- 
ment it  may  be  said  in  general,  in  so  far  as  it  is  possible  to  compare  the  results  we 
have  obtained  vritli  those  ot  M.  Peligot  in  1858,  and  Dr.  Kellner  in  1888,  that  the 
Osage  oraage  leaves  are  fully  as  valuable  as  those  of  the  mullberry,  so  far  as  the 
chemical  constituents  are  concerned,  as  a  silk-worm  food. 

In  addition  to  this  work  it  was  also  the  intention  to  examine  chemicallv  the  char- 
acter of  the  Osa^e  orange  leaves  from  the  time  of  buddii^  till  the  fall.  The  feeding 
analyses  show  the  change  in  growth  of  the  leaf  from  May  2  to  the  25th.  Samples 
were  alao  coUected  during  June,  July,  and  August,  in  which  ash  and  moisture  de- 
terminations were  made,  but  which  have  not  been   further   examined  as  yet. 

*  Die  landwirthschaftlichen  Versuchs-Stationen,  Bd.  XXX,  p.  69. 
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Samples  of  the  Osage  orange  leaves  grown  in  Kansas,  as  well  as  of  the  mulberry 
from  the  Department  grounds  and  the  leaves  from  the  Osage  orange  tree,  have 
been  coUected,  It  is  proposed  to  make  further  examination  of  these  sampleB,  es- 
pecially a  comi>arison  with  tlie  mulberry  leaf  as  grown  here,  and  to  give  careful 
study  to  the  proximate  constituents  of  the  leaves,  residues,  and  products,  the  per- 
centage composition  of  which  will  be  found  in  Table  4. 

Table.  l-^-Experiments  in  feeding  silk-worms  vrith  Oaage  orange  leaves,  by  E.  A* 

V.  Schweinitz  in  1889. 


WEIGHT  OP  FOOD  GIVEN. 

Data 

Fresh 
leaves  fed. 

Weight  Of  Jeayea  dried— 

honot  moistara. 

JuA  in 

Ma>vss» 

In  air. 

AfaflolutelF. 

Spontane- 
ous drying;. 

ToCaL 

1889. 
May  2 

Grams. 

2.900 

5.000 

12.000 

9.000 

14.000 

85.000 

97.000 

83.489 

51.670 

65.000 

80.000 

90.000 

110.000 

110.000 

140.000 

240.000 

800.  OOO 

800.000 

160.000 

800.000 

Oramt. 

1.100 

1.686 

2.860 

2.S» 

5.010 

9.860 

11.700 

11.200 

26.080 

82.880 

46.100 

64.680 

60.700 

68.570 

100.760 

160.750 

244  600 

201.600 

91.600 

112.600 

Qrama. 
0.654 
1.116 
2.074 

z.m 

4.990 

5.112 

6.882 

9.860 

23.200 

16.892 

21.100 

25.690 
27.810 
52.790 
72.780 
63.780 
88.400 
72.120 

Percent 
62.07 
67.28 
76.16 
79.7? 
64.86 
62.56 
56.06 
72.00 
47.68 
49.84 
48.76 
89.24 
44.81 
41.88 
21.60 
88.44 
18.50 
8:3.88 
80.00 
6tt.60 

Percent. 
77.80 
77.68 
89.72 
84.00 
65.51 
80.06 
81.07 
82.56 
81.86 
66.27 
79.51 
76.49 
.  77.70 
76.96 
80.14 
78.84 
76.74 
79.09 
78.84 
75.90 

r^r  cent, 
9.81 

8 

10.13 

4.6 

?!  ::::;:;;:::;::;:;:::::::: 

8 

11.09 

9 

12.84 

10 

11,19 

10.88 

38. 

10.60 

14 

10.26 

15 

10.62 

16 

17 

9.85 

19 

9.46 

80 

to.  09 

21 

22 

23 

9.68 

24 

9.14 

85 

11.61 

WEIGHT  OF  WORMS,  RESIDUE,  AND  EXCREUXNT. 


Weight  of  one  hundred  worms: 

lYesh grams. . 

Pry do.... 

Par  cent,  of  ash 

Per  cent,  of  moisture 

Weight  of  residue: 

Air  dried gnam. . 

Absolutely  dry do. . . . 

Per  cent,  of  ash 

Per  cent,  of  moisture 

Weight  of  excrement: 

Air  dried gnwif . . 

Absolutely  dry do. . . . 

Per  cent,  of  ash 

Feroent.  of  molsturo 


Taken  after 
first  molt. 


0.766 

O.lDOl 

9.10 


Taken  after 
second  molt. 


8.460 
0.460 

18.81 
86.^ 

4.982 
4.275 
10.47 
18.88 

0.838 
0.615 
11.51 
80.00 


Taken  after 
third  molu 


17.895 
1.898 
17.69 
89.04 

14.870 
11.839 
10.86 
90.76 


.406 
.8^ 


8 

2 

19.47 
16.96 


Taken  after 
fourth  molt. 


61.809 
18.741 
12.42 
84.89 

69.000 
48.800 
10.03 
80.00 

96.900 
20.714 
19.16 
90.94 


Taken  at 
apioniag. 


845.800 
46.822 
10.88 
86.78 

M.600 

89.760 

8.46 

1148 

68.000 
80.870 
10.79 
10.79 


Table  2.^Ultimate  composition  of  Osage  orange  leaves,  efc. 


Carbon 

Hydrogen . 
Kitrogen . . 
Oxygen . . . 
Ash 


42.99 
6.00 
6.43 

35.71 

9.871 


41.94 

9.21 

6.01 

81.001 

11.60 


47.18 

6.84 

4.29 

32.24 

10.521 


47.57 

6.08 

8.02 

83. 33 

10.06 


Residue. 


*r.07 

7.74 

4.70 

30.13 

10.86 


44.14 

6.48 

8.86 

86.50 

10.02 


i 


a 


I 


46.92 
7.69 
3.25 

84.79 
8.45 


Excrement. 


40.67 

5.75 

3.44 

87.67 

12.47 


89. 4S 

6.18 

8.08 

40.18 

12.16 


45.98 

6.88 

2.68 

84.89 

10.76 


Worms. 


14.001 

*  •  •  •  • 

18.81 


49.87] 
6.88 
12.98 
90.18 
17.89 


4S.91 
6.79 
10.02 
97.06 
12.43 


4BL9S 
9.81 
0.97 

n.4i 

10.88 


SUM.  BEcnoist. 
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Tablb  Z.-^CompoHtion  of  the  <i$h  of  Osage  orange  leaves,  etc» 


Sflldcacld 

Sulphuric  antavdride 

Phosphoric  add 

Olilorixie 

limo 

Magnenia 

Ma 

Potash 

Iron  oxide 

Boracioacid 


Leaves. 


8.75 

2.76 

23.45 

trace 

90.  TO 

80.70 

8.70 
15.94 

4.93 
trace. 


10.10 
4.11 

15.12 
trace 

17.10 
C.7S 
2. 88 

30.28 

14.87 
trace. 


7.86 

8.14 

A.M 

trace. 

21.01 
7.89 
2.06 

87.96 

5.  as 

trace. 


7.50 
4.46 

15.52 
trace. 

21.71 
7.67 
2.11 

88.50 
4.02 
trace 


Residue. 


12.10 

S.S7 

18.86 


19.64 
8.20 
S.03 

87.97 
5.71 


7.81 

16.70 

8.65 


86.79 
7.20 
1.85 

28.91 
8.07 


I 


6.19 
6.02 
9.74 


48.00 
7.00 
4.87 

16.94 
4.88 


Excrement. 


27.31 
8.47 
2.06 
trace 

88.17 
6.07 
8.00 

88.09 
6.27 


18.61 

2.87 

9.90 

trace. 

80.70 
7.06 
5.88 

88.81 
7.61 


14.04     4.21 

2.96     1.6# 

6.75  27.41 

trace. 'trace. 

87.19  14.68 
7.88 


8.91 

19.65 

9.87 


18.79 
1.19 

86.16 
8.8T 


Table  4 — Proximate  composition  of  Osage  orange  leaves ^  etc. 


Petroleum  ether  extract 

Etiier  extract 

Albuminoids 

Carbohydrates,  starch,  eta, 

by  differeDce 

Ash 

Crudaflber 

Ninety-flre  per  cent,  alcohol 
extract 


Leayes. 


1 
1 


9.86 

9.85 

88.98 

87.86 

9.87 
8.88 


86.69 


9.51 

9.01 

81.81 

80.86 

11.60 

8.21 


86.63 


12.24 
10.01 
86.40 

19.68 
10.58 
81.08 


18.27 


o 


12.86 

0.16 

18.87 

20.83 
10.06 
28.89 


19.29 


Residue. 


9.67 

9.98 

29.87 

31.88 

10.86 

8.84 


80.00 


8.21 

8.21 

24.12 

20.06 
10.08 
29.88 


18.61 


9.53 

7.30 

20.31 

81.11 

8.46 

83.80 


80.16 


Excrement. 


10.88 

9.69 

21.68 

19.69 
12.47 
25.86 


18.28 


8.10 

7.76 

19.25 

10.25 
18.16 
42.49 


9.19 


7.97 

7.48 

16.12 

88.67 
10.75 
86.01 


18.68 


Table  6,^Ana!yses  of  the  mulberry  leaf  by  M»  Pdigot  {France). 

ULTIMATE  CX)MPOSITION. 


Carbon  . . . 
Hydrogren 
Nitrogen. , 
Oxygen... 
Ash 


COMPOSITION  OF  THE  ASH. 


Leaves 

and  resi- 
due. 


43.73 
6.91 
8.32 

11.60 


Worms. 


4S.10 
7.00 
9.60 

26.80 
9.00 


Silica 

Phosphoric  acid  — 
Sulphuric  anhydride 

Chlorine 

Iron  oxide 

Ume 

Magnesia 

Potash 


21.62 

4.S6 

12.60 

82.40 

1.90 

2.12 

.98 

1.22 

.78 

trace. 

82.18 

9.27 

7.12 

10.39 

22.60 

40.22 

Excre- 
ment. 


48.00 

5.75 

2.31 

86.14 

13.80 


84.80 
9.26 


1.46 

.86 

86.88 

7.08 
80.78 
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Tabu  6.— ilna{y«e«  of  ihs  mulberry  leaf  by  Dr.  O.  XeUrur,   (JapcoLi 

FBOXIMATE  OOMPOSITION  OF  LEAVES,  ETa 


Albuminoldfl 

Crude  fat 

Crude  fiber . 

Nitrogen  free  extract, carbohydrates 
A«h 


Residue. 


\4 


Perct 
29.63 

5.  Til 
10.35 
40.89 

7.42 


Perct, 

29.00 

4.88 

11.81 

4G.78 
8.00 


Perct. 
27.84 

4.14 
11.57 
4r.51 

8.94 


Per  ct, 
25.00 

8.25 
10.44 
62.47 

8.81 


Perct. 
28.99 

3.53 
12.90 
44.05 

9.63 


f 
ft 


£ 


Perct. 
M.D4 

a  19 
11.83 
51.39 

9.13 


& 


Perct. 
17.88 
2.16 
14.63 
53.84 
10.05 


i 


f 


Perd. 

11  OS 

116 

is.n 

10.87 


COMPOSITION  OF  THE  ASH. 


Silldc  add 

Sulphuric  anhrdrido 

Phosphoric  acid 

Chlorine 

Lime 

Magnesia 

SoSi 

Potash 

Iron  oxide 


REPORT  OP  THE  CHIEF  OP  THE  SEED  DIVISION. 


Sir:  I  have  the  honor  to  submit  to  you  the  annual  report  on  the 
operations  of  the  Seed  Division  for  the  past  year,  together  with  some 
suggestions  which  seem  to  me  pertinent  if  the  work  of  this  division 
is  to  attain  the  highest  degree  of  usefulness. 

During  the  past  year  the  detailed  work  of  this  division  has  differed 
little  from  that  of  previous  years,  and  consisted  largely  in  receiving,  ex- 
amining and  testing,  putting  up  in  suitable  packages  for  distribution, 
and  distributing  throughout  this  country,  and  in  some  cases  to  foreign 
countries,  the  seeds  purchased  under  the  provisions  of  the  act  of  Con- 
gress appropriating  money  for  "the  purchase  and  distribution  of 
seeds." 

Apj)ended  to  this  report  is  a  tabulated  statement  of  kinds  and 
quantity  of  seed  issued  from  the  Seed  Division  for  the  fiscal  year 
ending  Jime  30,  1889.  It  deserves  attentive  perusal  as  it  f airly  rep- 
resente  a  year's  work  of  this  division,  and  is  so  arranged  that  it  indi- 
cates the  various  channels  through  which  the  distribution  of  seeds 
takes  place  as  well  as  the  grand  total  of  such  distribution.    The  aggre- 

fate  of  pa<5kages  distributed  exceeded  4,850,000,  and  included  6,630 
ushels  of  cereal  and  other  field  seeds,  48,300  pounds  of  vegetable 
seeds,  and  600  pounds  ot*  flower  seeds.  Cloth  bags  and  paper  packets 
in  which  the  seeds  were  put  up  were  mostly  made  in  this  division, 
and  the  manuscript  was  also  prepared  here  for  the  printed  labels, 
and  in  many  instances  for  the  directions  for  the  cultivation  of  plants 
which  were  new  to  portions  of  the  country  where  they  were  distrib- 
uted. 

I  include  in  this  report  condensed  reports  from  correspondents  in 
reference  to  seeds  distributed  by  this  division,  arranged  alphabet- 
ically according  to  States.  In  this  connection  it  is  proi)er  that  I 
should  call  attention  to  the  fact  that  while  many  correspondents  en- 
deavor to  comply  with  the  regulation  requiring  a  report  from  each 
person  to  whom  seeds  are  distributed  as  to  the  results  obtained  with 
them,  and  althoug^h  in  this  way  many  valuable  reports  reach  us,  yet 
by  comparison  with  the  extent  of  the  distribution  the  number  oi  re- 
ports received  is  comparatively  insignificant.  Indeed,  it  is  not  too 
much  to  say  that  a  lar^e  proi)ortion  of  the  recipients  of  seeds,  dealt 
out  with  such  a  liberal  hand,  make  no  return  whatever,  apparently 
regarding  the  requirement  imposed  upon  them  in  accepting  this  favor 
as  a  deaa  letter. 

A  glance  at  the  tabulated  statement  already  referred  to  will  show 
the  proportion  of  seeds  distributed  through  the  statistical  agents  and 
correspondents,  to  miscellaneous  applicants^  to  experiment  stations 
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and  agricultural  colleges,  and  through  affricultural  societies.  So  far 
as  the  statistical  agents  and  correspondents  aro  concerned  the  dis- 
tribution to  them  is  but  a  partial  return  for  the  valuable  seryicaa 
which  they  render  gratuitously  to  the  Department,  and  such,  distri- 
bution must  therefore  be  fully  maintained  if  not  increased.  The 
distribution  to  experiment  stations  and  agricultural  colleges  has  so 
far  brought  about  excellent  results.  The  care  exercised  bv  these 
institutions  in  the  planting  and  cultivation,  in  the  notes  and  obser- 
vatious  systematically  recorded,  as  well  as  the  familiarity  of  the 
station  directors  and  superintendents  of  college  farms  with  the  soil 
and  climatology  of  their  respective  States,  au  tend  to  make  their 
reports  of  extreme  value  to  this  division  in  carrying  out  systemat- 
ically and  scientifically  the  praiseworthy  ends  for  which  it  was  es- 
tablished. An  increase  in  this  channel  of  distribution  is  extremely 
desirable,  if  not  so  much  perhaps  in  number  of  packages  at  least 
in  the  quantities  distributed. 

There  is  no  doubt  whatever  of  the  good  results  accomplished  here- 
tofore through  the  Seed  Division,  and  though  many  instances  can 
no  doubt  be  pointed  out  in  which  results  have  seemed  to  be  incom- 
mensurate, as  when  recipients  of  seeds  have  been  disposed  to  regard 
this  division  simply  as  an  eleemosynary  institution,  the  proper 
course  is  unquestionably  not  to  ignore  the  good  already  done,  out  to 
adopt  methods  calculated  to  injure  the  most  practical  results,  and 
then  on  this  line  to  prosecute  the  work  with  the  utmost  energy  and 
liberality. 

The  aadition  to  the  staff  of  this  division  of  a  special  agent  who 
personally  visits  different  sections  of  the  country  inspecting,  as  far 
as  possible,  the  product  of  the  seeds  offered  to  tne  Department  and 
looking  up  such  as  seem  to  possess  ''specially  desirable  characteris- 
tics"  his  already  proved  to  be  a  wise  move,  and  there  can  be  no  ques- 
tion of  the  valuable  aid  thus  rendered  to  the  division  in  effecting  the 
purchase  of  suitable  seeds. 

I  can  not  close  this  brief  report  without  calling  your  attention  in 
the  strongest  manner  possible  to  the  grave  inconveniences  to  which 
the  force  under  my  control  is  compelled  to  submit  owing  to  the 
totally  inadequate  room  devoted  to  the  use  of  this  division.  That 
such  a  state  of  thin^  as  exists  in  this  respect  necessarily  interferes 
gravely  with  the  efficient  performance  of  the  division  goes  without 
saying.  The  prompt  dispatch  of  business  is  essentially  important  in 
connection  with  seed  distribution,  and  I  am  much  hampered  and  em- 
barrassed by  this  want  of  room. 

I  subioin  the  "condensed  reports  from  correspondents,"  already 
referred  to,  and  append  to  the  present  report  the  tabulated  state- 
ment showing  the  kinds  and  quantities  of  seed  distributed  and  the 
channels  of  such  distribution. 

I  have  the  honor  to  remain,  sir,  very  respectfully  yours, 

A.  T.  LONGliST, 

Chief  of  Seed  Division, 

Hon.  J.  M.  Rusk, 

Secretary  of  Agriculture^ 
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CONDENSED  REPORTS  FROM  CpRRESFONDENTS. 

ALABAMA. 

Com. — ^The  Piasa  King  is  reported  as  beinp:  much  earlier  than  other  varietios 
tested  and  was  very  proline.  The  Champion  White  Pearl  still  holds  its  position  as 
a  great  fayc^te;  it  is  a  Tuluahle  variety. 

Cotton, — The  Wimberly's  Improved  made  from  tweuty-eight  to  thirty  bolls  to  a 
stalk. 

Vegetables, — The  seed  received  from  the  Department  have  been  very  snccessfui, 
and  have  proved  to  be  very  well  selected  for  this  soil  and  climate;  among  those 
which  Imve  given  special  satisfaction  are  to  be  mentioned  the  Alaska  pea,  rerry*B 
Hybrid  sweet  com,  Echpee  beet,  Early  Mohawk  bean,  and  the  Fulton  Market  tomato. 

ABKANSAS. 

Com. — ^The  Champion  White  Pearl  has  proved  to  be  extra  early,  with  a  very 
lai^  and  fine  grain,  yielding  50  bushels  to  the  acre,  and  perfectly  hardy.  The 
White  Giant  Normandy  grew  luxuriantly,  yielding  from  50  to  00  busliels  per  acre; 
it  was  from  ten  to  fifteen  days  earlier  than  other  varieties  tested. 

Cotton. — ^Wimberly's  Improved  produced  80  per  cent.  mc»ro  than  the  common 
varieties.  The  Kings  Improved  was  a  very  good  variety,  with  small  seed  and  fine 
long  lint. 

Clover. — Alfalfa  is  a  grand  success  in  Arkansas,  as  it  withstands  the  long 
droughts. 

Sorghum, — The  Earlv  Orange  has  been  grorwn  with  good  results  for  the  past  two 
years.  It  matures  earlv  and  can  be  planted  closer  thsCn  other  canes.  It  will  yield 
150fi»llons  of  beautiful  sirui>  to  the  acre. 

TvAea^.— All  wheat  was  injured  in  this  State  by  the  Chinch  Bug,  but  the  Fulcas- 
ter  did  much  the  best  of  any  of  the  varieties  tested.  It  is  doubtless  a  good  variety 
for  this  State. 

Vegetables. — Gardening  here  begins  in  February  and  March.  Long  Yellow  Six- 
weeks*  beans.  Scarlet  Globe  radish,  and  Danvers  yellow  onion  produced  well  and 
were  of  fine  quality.  The  pale  Dun  beans  proved  strong  growers,  very  prolific,  and 
A  No.  1  in  quality. 

CALIFORNIA. 

Com. — ^The  White  Giant  Normandy  and  Champion  White  Pearl  have  both  done 
Bxtremely  weU  in  this  State,  and  when  acclimated  will  doubtless  be  valuable.  One 
pound  of  seed  of  the  White  Giani  Normandy  harvested  880  pounds  of  sound  white 
com. 

Oats. — Hargett's  White  made  a  large  yield,  matured  early,  with  full  heads. 

Vegetables. — The  Chicago  Market  was  considered  the  most  delicious  of  six  varie- 
ties cultivated.  Phinney's  Early  watermelon  was  hardy,  a  good  shipper,  and  re- 
sisted the  great  heat  of  this  locality.  One  weighed  32  pounds.  Commodore  lettuce 
was  crisp  and  lumdsome. 

FLORIDA. 

Cotton. — ^Welbom's  Pet  is  a  fine  variety;  it  has  doubled  itself.  Cluster  Champion 
bore  large  pods  of  licautif  ul  white  cotton,  and  the  experience  of  cotton  planters  goes 
to  prove  that  it  would  pay  to  cultivate  it  as  well,  if  not  better,  than  the  Sea  Island. 
TYuitt's  Improved  has  also  given  satisfactory  results. 

Clover. — Alfalfa  ^ows  rapidly,  seeds  heavily  with  good  sound  seed,  and  is  well 
suited  to  West  Florida. 

Buckivheat. — The  Japanese  is  reported  as  liaving  done  well. 

Forage  plants. — The  Unknown  pea  is  considered  the  best  fodder  plant  ever  in- 
troduced mio  the  South;  its  growth  and  production  was  enormous,  and  during  the 
two  months  of  drought  it  never  wilted. 

WJieat. — An  interesting  report  from  CJiuluota,  Orange  County,  makes  the  fol- 
lowing statepient  in  regard  to  Mediterranean  Wheat :' '  From  thirty-four  kernels  sown, 
harvested  4  fints  of  clean  wheat,  of  finer  and  better  quality  than  I  ever  raised  in 
Pennsylvania.  Tlie  wheat  stooled  from  four  to  twelve  stalks  to  the  kernel.  Bust 
showea  a  very  little  on  the  blailos  just  before  harvesting,  which  indicated  that  it 
should  have  been  sown  in  October  instead  of  November.  On  a  decomposed  riiell 
soil  I  believe  wheat  wUl  be  a  complete  success  in  Florida,  if  the  Australian  or  Call- 
fomia  feed  could  be  obtflined." 
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OB0B0X4» 

Cotton. — ^The  Champion  Cluster  is  a  yaluable  variety;  it  grew  well  and  began  to 
open  one  week  earlier  than  other  yarieties;  the  bolls  were  iinifonnly  large  and  the 
stalks  prolific. 

H^Tiea^— Currents  Prolific  made  the  largest  yield  of  well  matured  grain  ever  made 
in  White  County. 

Sorghum, — ^The  Orange  cane  came  up  well,  grew  rapidly,  and  is  superior  in  aixe, 
yield,  and  quality  of  sirup.  The  Qooae  Neck  is  superior  in  all  respectB  to  all  other 
varieties. 

Vegetables, — The  Champion  of  England  and  the  Alaska  peas  are  highly  com- 
mended for  earliness  and  productiveness.  The  Early  Mohawk  oean,  Danven  onion, 
and  Early  Pointed  Leaf  cabbage  were  also  very  successful  and  gave  general  satis- 
faction. 

ILLINOIB. 

Wheat — Currell's  Prolific  has  proved  a  strong,  thrifty  grower,  and  resists  storms 
much  better  thim  other  varieties  tested,  and  is  by  many  considered  very  much 
superior  in  all  respects.  The  Mealy  was  given  a  fair  trial  and  foimd  flrst-ciase  in 
quality  and  yield;  the  grain  was  plump  and  of  good  color.  The  Good  stood  the 
winter  very  well  and  was  very  earry  in  neading;  the  straw  was  stiff,  the  beads  well 
filled,  and  the  quality  was  extra.  The  Siblev's  New  Qolden  looked  green  all  winter; 
its  straw  was  very  stiff  and  looked  like  gold;  it  is  to  be  highly  recommended.  The 
German  Emperor  is  a  great  tiller,  has  long  straw  and  nice  long  heads  well  filled;  it 
will  average  more  to  the  acre  in  bushels  than  any  other  kind  in  this  section. 

Tobdcco,— The  White  Burley  grows  well  and  is  a  very  fine  color.  Vuelta  de  Abajo 
is  fine  as  a  smoking  variety. 

INDIANA. 

Com.— The  Champion  is  well  adapted  for  general  cultivation.  The  Golden 
Beauty  is  well  worthy  of  distribution. 

Honey  plarU,— The  Chapman  was  a  great  success;  the  bees  reveled  in  it;  evexy 
flower  had  five  or  six  at  a  time  on  them,  both  early  and  late. 

Wheat, — Currell's  Prolific  is  reported  as  having  made  a  splendid  yield;  it  spreads 
well,  is  deep  rooted,  and  makes  fine  heads,  some  as  high  as  eif^hty  grains  per  head; 
it  is  to  be  recommended.  TheFulcaster  is  hij^y  spoken  of  ux  all  respects.  The 
Mealy  proved  to  be  a  valuable  acquisition.  The  velvet  Chaff  also  made  a  good 
crop.    The  Improved  Rice  gave  satisfactory  results. 

IOWA. 

Com, — ^The  Yellow  Dent  is  an  excellent  variety,  yielding  well,  and  is  to  be  recom- 
mended. 

Clover, — Alfalfa  grew  luxuriantly;  it  is  well  worthy  of  further  trial. 

Buckioheat, — ^The  Japanese  yielded  one-third  more  than  other  varieties  and  was 
of  excellent  quality. 

Barley, — Tiie  Melon  was  productive  and  excellent 

Vegetables,— The  Olive  Shaped  radish  was  crisp  and  delicious.  The  Early  Ked 
Valentine  bean,  the  Ek^lipse  beet,  and  the  Beauty  tomato  were  all  excellent  varieties. 

KANSAS. 

Com.— The  Angel  of  Midnight  is  an  early  variety,  is  hardy,  and  vielded  weH. 

Clover, — ^Alfalfa  withstood  Sie  drought  and  proved  a  valuable  forage  plant  for 
Kansas. 

Sugar  beet, — Made  a  very  fine  crop,  notwithstanding  bugs,  hot  weather,  and 
winds. 

TFAeo/.— Currell's  Prolific  has  made  a  remarkable  yield.  The  German  Emperor 
yielded  42  bushels  per  acre,  and  stands  the  winter  well. 

KlftNTUCKY. 

Com. — The  White  Giant  Normandy  is  an  excellent  variety  and  is  noted  for  earli- 
ness, hardiness,  and  yield.  The  HicKory  King  made  a  fine  crop.  The  Early  White 
Pearl  was  very  early  and  very  excellent  in  Quality. 

VegetaJbiles,'^The  Maud  S.  peas  were  excellent  in  quality  and  very  productivB. 
The  Eclipse  beet  fi^w  to  a  large  size,  were  early  and  tender;  the  flnMt  vegetablM 
raised  this  season  were  the  result  of  Department  seed. 

LOUISIANA. 

Cotton,— 'The  Peterldn's  Improved  proved  to  be  an  excellent  variety,  good  sti4)let 
with  largt  bolls.    Wimbexly^a  lmyrov«dL'w%a  ^g£^;^k&fi^\  ^bi^  boUa  were  laive  and  tb0 
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lint  fine;  it  was  eight  dajB  earlier  than  some  others  planted  and  cultivated  under 
the  same  circumstances. 

Teosinte, — The  Louisiana  Sugar  Exjperiment  Station  reports  that  this  plant  has 
seeded  there;  one  row  of  800  yards  bemg  very  thickly  filled  with  seed. 

Vegetab'es, — The  Qolden  Queen  tomatoes  grew  finely,  were  of  good  quality;  it  is 
an  excellent  variety.  All  Seiasons  cabbage  is  a  fine  variety.  The  Maltese  parsnip 
were  hue  and  large. 

MAINlL 

Com, — ^The  Angel  of  Midnight  yielded  well;  the  ears  were  long  and  well  filled, 
with  small  cob  and  Large  kemeL 

Oats. — Hargett's  White  gave  very  satisfactory  results;  the  berry  was*plump,  the 
straw  stood  up  well,  and  yielded  largely. 

UABYLAKD. 

Sorghum, — ^The  Early  Amber  grew  finely  and  produced  abundantly;  the  manu- 
facturer pronounced  it  the  best  that  ever  came  to  the  mill,  making  clear  and  sweet 
sirup;  it  is  also  an  excellent  forage  plant. 

Wheat — The  Improved  Rice  grew  nicely  and  stood  the  winter  well;  matured 
five  days  earlier  than  any  other  variety;  the  grain  was  of  medium  size  and  good  in 
quality,  well  suited  to  this  soil  and  cHmate. 

Vegetablea. — The  Livingston  Beauty  tomato  is  all  that  is  claimed  for  it.  The 
Alaska  pea  was  pronounced  as  unsurpassed  in  quality.  The  Deacon  lettuce  made 
a  good  yield  and  was  of  excellent  quality. 

BnCHIOAN. 

Com.— The  Angel  of  Midnight  is  a  very  fine  milling  variety;  the  Learning  and 
Pride  of  the  North  made  each  a  fine  growth  and  large  yield. 

Barley. — ^The  Melon  is  a  good  variety,  yielding  from  25  to  80  grains  per  head. 

Cfraaa, — The  Festuca  Elatior  will  prove  a  valuable  acquisition,  as  it  roots  deep 
and  is  a  rapid  grower. 

WTiea^— The  Improved  Rice  was  harvested  one  week  earlier  than  other  varieties ; 
yield  was  at  the  rate  of  32  bushels  per  acre;  the  berry  was  fine  and  plump,  straw 
tall  and  strong;  many  report  highly  of  this  variety;  8  pounds  of  seed  yielded  80 
pounds.    The  Mealy  and  Currell's  Prolific  were  both  well  adapted  to  this  locality. 

MINNESOTA. 

Com, — ^The  Angel  of  Midnight  matured  in  ninety  days  from  planting;  grew  to  a 
height  of  6 J  feet,  yielded  well,  and  was  a  very  handsome  variety. 

Oats. — The  New  American  grew  very  strong  in  straw,  with  large  heads  of  good 
quality. 

Barley,— The  Melon  was  superior  to  any  other  raised  here;  1  poimd  of  seed  yielded 
61  poimds  of  nice  white  No.  1  barley. 

Sorghum.— The  Amber,  sdthough  somewhat  injured  by  early  frost,  made  46  gal- 
lons of  sirup  from  one-fourth  of  an  acre. 

Vegetables. — The  Rural  New  Yorker  pea  did  very  well  and  was  very  early.  The 
Alaska  pea  was  pronounced  as  unsurpassed  in  quality.  The  Valentine  beans  and 
Sure  Head  cabbage  are  choice  varieties. 

MISSISSIPPI. 

Cotton.-— The  Champion  Cluster  did  remarkablv  well. 

Honey  plant. — ^Tlie  Chapman  reached  a  height  of  5i  feet;  continued  in  bloom 
thirty  days ;  it  yielded  an  abundance  of  bloom  and  tlie  bees  worked  busily  on  them 
until  the  last  bloom  was  gone. 

Forage. -rThe  Unknown  pea  surpassed  every  cow-pea  for  vine  and  yield  ever 
grown  here;  it  was  admirably  adapted  to  the  South. 

MISSOUBI. 

Com. — ^The  Champion  White  Pearl  is  very  early  and  excellent  in  yield  and  qual- 
ity; it  received  the  first  premium  at  the  Gasconade  County  fair.  Th*o  Mosby's  l^o- 
linc  was  of  good  quality  and  Large  yield. 

Oats.— Kaxgetfs  White  made  seven  to  ten  stools  to  a  single  grain;  the  straw  stands 
well  and  will  doubtlefis  be  a  profitable  crop  in  a  little  drier  season. 

Wheat. — Currell's  Prolific  made  an  abundant  yield  and  stands  the  winter  well. 
If  upon  further  test  it  proves  to  be  a  good  milling  wheat  it  will  become  one  of  the 
leadmg  varieties    Tlie  Fulcaster  standu?  the  winter  well,  makes  nice  ^lum.^  ^^iiss.^ 
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with  strong  heavy  straw.  The  German  Emperor  has  proved  very  satisfactory. 
The  Improved  Rice  stood  up  well;  one-fourth  of  an  acre  yielded  150  pounds. 

TMifinte, — Experiments  %vith  Teosinte  seed  raised  in  Florida  give  the  resolt  as 
difTering  little  from  the  Imported;  it  germinated  and  grew  as  well,  yielding  abonl 
the  same  amount  of  forage  per  acre — about  45  tons  of  green  fodder. 

Sorghum, — The  Early  Aml)er  appeared  true  to  name.  If  planted  early  and  cat 
when  ripe  it  will  sprout  four  or  six  stalks  from  each  one  and  will  make  a  qpkndid 
fall  feed.  It  is  rich  in  saccharine  and  grains  readily.  The  Late  or  Yellow  Amber 
is  a  profitable  variety.  The  Orange  cane  made  8^  gallons  of  thick  molasses  from 
60  gallons  of  juice.  The  India  cane  made  6  gallons  from  60  gallons  of  juice.  The 
Orange  is  best  adapted  to  this  section. 

Sugar  beet.—Waa  very  superior  and  will  be  cultivated  for  cow  feed,  as  they  aw 
capital  for  milch  cowd  and  impart  color  and  fragrance  to  the  butter. 

Tobacco. — The  Yellow  Pryor  has  been  one  of  the  most  productive  and  most  sal- 
able  in  the  market.  The  CalK)ni,  Fiji,  Oronoco,  and  White  Burley  are  all  reported 
as  having  done  well,  the  White  Burley  rather  having  the  preference. 

NEBRASKA, 

Clover, — The  Mammoth,  or  Red,  rooted  well  and  made  a  good  growth.  It  haa 
proved  a  valuable  variety. 

Sorghum, — The  Early  Orange  succeeded  well;  three-fourths  of  an  acre  planted 
with  seed  from  the  De]>artment  made  160  gallons  of  excellent  molasses. 

Sugar  beet. — One  and  one-half  poundti  of  seed  produced  7  tons  of  nice  beets,  A 
sugar-beet  factory  here  would  be  very  profitable. 

NEW  YORK.  « 

Com. — The  Eight  Rowed  Canada  is  an  excellent  variety  for  this  latitude.  Hie 
Early  Adams  was  very  early  and  excellent  in  quahty. 

Oats, — Hargett's  White  were  very  satisfactory  in  every  respect. 

Wheat — The  Spring  Beardless  has  proved  to'be  a  good  variety  for  this  section; 
although  sown  late  every  seed  germinated  and  yielded  at  the  rate  of  15  bushels  per 
acre.  The  Mealy  heads  were  about  8  inches  long  with  3  or  4  grains  to  a  spikelet, 
and  of  good  quality.  Curreirs  Prolific  is  a  valuable  beardless  variety,  hardy  and 
vigorous  in  growth,  the  berry  very  hard  and  flinty;  quality  was  A  No.  1. 

Sorghum. — Tlie  Early  Amber  made  an  abundance  of  fine  sirup.  One  correspondent 
writes:  **  Notwitbstan(ung  an  unfavorable  season  I  harvested  from  the  Early  Amber 
seed  at  the  rate  of  21  tons  ('40  pounds  to  the  acre." 

Sugar  beet. — Every  seed  gi'ew,  and  we  made  a  fine  crop  of  excellent  quality  from 
the  seed  received  from  the  Department. 

Grass. — The  lawn  grass  grew  well  and  made  fine  sod. 

Vegetables, — All  the  seed  received  from  the  Department  has  germinated  and  given 
satisfaction,  both  in  quality  and  quantity. 

NORTH  CAROLINA. 

Wheat — The  Bill  Dallas  has  proved  to  be  a  profitable  crop  imder  good  cultivation. 

Sorghum. — The  Orange  cane  was  planted  on  one-eighth  of  an  acre  and  yielded 
40  galiona  of  good  sirup. 

TolxKico. — The  White  Stem  Orinoco  is  very  early  and  of  quick  growth;  it  is  three 
weeks  in  advance  of  native  varieties;  it  stands  drought,  and  has  a  large  leaf. 

OHIO. 

Com, — The  Champion  White  Pearl  is  very  hardy,  prolific,  and  early. 

TV/ieaf.—Curreirs  Prolific  had  a  large  berry  and  very  strong  stiff  straw;  it  19 
worthy  of  further  cultivation.  The  Improved  Rice  was  very  early,  and  had  a  stiff 
straw.  The  Mealy  was  very  early;  4  quarts  of  seed  threshed  6  bushels,  and  weighed 
over  60  pounds  to  the  bushel. 

Sorghum. — The  Early  Amber  ripened  evenly  and  grew  to  the  height  of  8  feet 
Cows  eat  it  greedily,  and  given  to  a  sick  horse,  it  acted  like  a  tonic  and  Invigorated 
its  whole  system. 

ORjriGON. 

Clover. — Alfalfa  did  well  in  this  locality. 

Cktts. — Har.![;ett's  White  has  jn'oved  a  puccess  in  Oregon:  from  one  package  41 
pounds  were  harvested,  and  the  ^vain  wan  much  larger  tnan  that  of  the  original. 
}V/ieat,—The  Mealy  and  CuYieWa  "PYoVi^ie,  ^yo^qs^l  ^  «sx<:ft»eR.  Sibley's  New  Goldett 
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gelded  at  the  rdte  of  50  bushels  per  acre;  the  grain  was  plump,  the  berry  large  and 
Dright. 

vegetaibie8,-^Th&' yield  of  the  Buro  Head  cabbage,  Scarlet  Top  radish,  Beauty 
XMnato,  and  the  Alaska  pea  were  all  very  satisfactory. 

FBNN6TLVANIA. 

WJieat—The  Improved  Rice  yielded  well  and  will  prove  a  reliable  and  heavy 
cropper.  Currell^s  Prohfic  made  a  good  stand;  the  straw  was  strong  and  stood  up 
well.  Sibley's  New  Golden  proved  a  superb  variety;  largest  yield  twenty-seven 
italks  frcnn  one  seed;  the  straw  was  strong  and  heavy. 

Sorghum, — The  Early  Orange  did  finely;  it  grew  rapidly  and  made  nice  large 
beads;  one-eighth  of  an  acre  yielded  16^  gallons  of  rich  sirup. 

Fc{7eto6/es.— The  Champion  of  England  and  the  Alaska  peas  were  very  satisfactory 
in  both  earUness  and  productiveness.  The  Early  Mohawk  beans,  Perry's  Hyln*ia 
srweet  com,  Eclii)se  beet,  and  Fulton  Market  tomato  were  all  of  good  germinating 
qualities. 

SOtTTH  CABOLINA. 

Cam, — Mosby's  Prolific,  Champion  White  Pearl,  and  Piasa  King,  were  all  valu 
able  acquisilLons. 

Cotton, — ^Peterkin's  Improved,  after  twenty-five  years'  experience  in  testing  many 
varieties,  has  surpassed  all  others  in  yield  of  lint  and  in  the  quality  of  seed  cotton. 
Wimberly's  Improved  was  noted  for  its  earliness,  fruitfulness,  and  the  fineness  of 
its  lint. 

Sorghum. — The  Amber  cane  is  a  most  desirable  forage  plant;  its  early  maturity 
and  nch  saccharine  matter,  with  its  small  stalk,  make  it  a  very  valuable  addition  to 
the  forage  supply  of  the  farm. 

TENNESSEE. 

Com, — ^The  White  Giant  Normandy,  after  three  years'  experience,  is  pronounced 
one  of  the  greatest  acquisitionB  in  the  way  of  an  early  field  com  ever  introduced 
into  this  latitude;  it  has  the  largest  grain,  of  a  rich  pearl  color,  and  makes  the 
finest  quahty  of  meal;  its  ears  are  in  roasting  condition  when  ordinary  field-corn 
is  in  silk  or  tassel. 

Cotton.^The  Ellsworth  suits  this  soil  atid  climate  well. 

^Vheat, — Martin's  Amber  made  a  good  crop  of  clean  wheats  The  Fulcaster  is  a 
very  desirable  variety  and  will  take  the  lead  in  this  section.-  The  Good  produced 
good  nice  grain,  enturely  satisfactory. 

Sorghum. — The  Orange  cane  is  an  excellent  variety  and  yielded  abundantly;  it 
ripened  three  or  four  weeks  earlier  than  other  varieties. 

^ora^e.->-The  Unknown  pea  was  very  prolific  and  made  an  enormous  growth  of 
vine. 

TEXAS. 

Com. — ^The  White  Giant  Normandy  was  quite  early  and  yielded  60  bushels  to 
the  acre;  it  was  a  perfect  success.  Ine  Piosa  King  was  planted  two  weeloi  later 
tlian  others,  but  ripened  quite  as  early,  and  yielded  a  slight  percentage  more  th£ui 
other  varieties. 

Cotton, — Joneses  Improved  Prolific  made  exceedingly  fine  lint,  and  was  very  pro- 
lific. Welborn's  Pet  is  an  excellent  variety.  Champion  Cluster  made  large  bolls, 
lint  fine  and  soft,  was  very  prolific. 

Oate.— The  American  Improved  made  a  vigorous  growth,  and  the  yield  was  very 
g;ood. 

Sorghum, — One  fifth  of  an  acre  planted  in  Amber  cane  made  4,600  pounds  of  stock 
fodder  and  5  bushels  of  seed.  Early  Orange  cane  grew  8  feet,  and  made  196  gallons 
)f  sirup  to  the  acre;  it  was  of  fine  flavor  and  coula  have  been  cut  a  second  time, 
3ut  was  kept  for  forage.  The  Chinese  cane  grew  finely;  it  reached  the  height  of 
12  feet,  and  an  average  sirup  in  quality — 246  gallons  to  the  acre.  For  forage  it  will 
lurpass  any  grass  or  cane  of  the  day,  but  for  sirup  the  Early  Orange  is  to  be  pre- 
;erred.    The  Ked  Liberian  grew  most  luxuriantly. 

Barley, — The  Melon  stooled  out  largely,  yielded  well,  and  made  good  grain. 

Forage, — The  Unknown  pea  made  a  fine  yield  and  luxuriant  growth. 

VERMONT. 

Oats. — ^Hargett's  White  can  be  grown  in  this  locality  with  profit.  The  Improved 
American  was  very  thrifty  in  growth,  the  straw  tall  and  coarse. 

vmaiNiA. 

Com. — ^The  Piasa  King  grow  marvelously  fast  and  attained  a  height  of  10  feet. 
Svery  stalk  bore  two  full  ears  averagmg  10  inches  inlen^tV,  t\xt5b  ^a;E^^^T^\jkS3^<3i^ 
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symmetrical  in  sha^  but  well  filled.  It  Ib  snow  white  in  color,  yery  tender,  juicy, 
and  sweet.  The  Pride  of  the  North  has  been  a  great  acquisition;  it  doee  well  on 
moderately  good  Imxd,  ripens  early,  is  hardy,  quite  prolific,  with  very  long  grain  and 
extremely  small  cob.  The  White  Giant  Normandy  did  well,  as  also  did  the  Hickocy 
King. 

Oafo.— Hargett's  White  made  a  rery  fine  yield.  One  grain,  from  actual  count, 
produced  one  hundred  and  sixty-five  grains.  The  grain  was  large,  the  straw  tali 
and  strong. 

Wheat — Currell's  Prolific  has  a  large  head  with  a  strong  stalk  which  grew  about 
4  feet  and  made  a  stool  and  twenty  heads  from  one  giuin.  Winter  Bice  sown  at  tbe 
same  time  is  an  excellent  \ariety,  about  the  same  height,  and  branches  weU.  One 
stool  of  twenty-five  stalks  and  heads  made  five  hundred  and  f ortv-five  grains.  WiU 
poroduoe  80  or  40  bushels  to  the  acre.  The  Hlndostan  headed  earlier  than  other 
varieties  and  was  not  injured  by  wet  weather;  it  stood  eiect;  the  straw  was  taU  and 
the  wheat  of  good  quali^. 

Tobacco.— The  Grooch  firoad  Leaf  germinated  woU  and  made  a  very  heavy  yidd. 
Leaf  was  2i  by  3  feet,  quality  very  fine,  the  finest  texture  for  red  wrappers,  fine 
fiber  and  small  stem.  The  TheiEB  is  a  good  cropper;  3aeld  one-half  pound  to  the  plant; 
heavy  fillers.  It  is  at  home  in  this  soil  and  climate  and  is  a  very  sweet  and  bigfa- 
fiavored  tobacco  and  can  not  fail  to  bring  the  highest  price  in  the  market  for  first- 
class  fillers.  Szegedina  proved  to  be  the  earliest  of  ihe  three  varieties  tested;  tbe 
quality  was  good;  it  will  prove  a  very  valuable  crop  for  Northern  States,  as  it  is 
excellent  for  chewing  in  tne  leaf;  of  mie  fiavor  and  body. 
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Com, — One  pound  of  Leoming  seed  yielded  584  pounds  of  excellent  quality. 
Oats, — ^The  Hargett's  White  was  just  what  this  section  needed.    The  emu 
plump  and  fine  and  the  yield  very  good. 


grain  was 


Kinds  and  quantities  of  seed  issued  from  the  seed  division  of  the  Diriment  of 
AgrictUture,  under  the  general  appropriation  act  of  Congress,  from  July  1, 1888, 
to  June  80, 1889. 


Description  of 
seeds. 

Vari- 
eties. 

Senators, 
Represent- 
atives, 
and  Dele- 
gates in 
Congress. 

County 
statistical 

corre- 
spondents. 

State  sta- 
tistical 
agents. 

MfsceUa- 
neoTis  ap- 
plicants. 

Experi- 
ment sta- 
tions and 
agricul- 
tural col- 
leges. 

Aurrieul- 
tural  so- 
cieties. 

IVitiL 

Vegetable 

Flower 

163 

144 

1 

18 
6 
1 
1 

4 

2 

10 

1 
1 
1 

89 
2 
1 

10 
2 
1 
9 
7 
1 
1 
6 

6 
1 

Piiehaget, 

2,9vr,m 

215,001 
82 

105,212 
82 

Packages. 
175,120 
20,160 

Packages. 
51,946 
8,720 

Packages. 

608,666 

68,844 

417 

8,293 

043 

8,222 

9 

2.141 

1,817 

4,577 

220 

513 

100 

l,f»l 

401 

215 

10,  .53'} 

1,43'> 

1.078 

8,runi 

2,457 
10* 
725 
S53 

Padeages. 
8,648 

Paekagss. 

8,7^ 

88 

872 

1,084 

8,710,  SM 

»7,807 

9M 

Honey  plant 

178 
837 

Tobadoo 

66,600 

4,781 

188.  M7 
975 

Tree 

Suxiflower 

890 

8,519 

FZSLD  SBSDS. 

Wheat 

641 

2,281 

11,546 

1,178 

10 

67 

478 

107 

218 

965 

86 

48 

25 

784 

S14 

148 
687 
815 

53 
116 

50 

2,872 

488 

8,987 

Oats 

8.524 

8,518 

60 

S86 

438 

8,813 

81,S60 

1,68S 

ffi7 

Com 

Barloj 

Buckwheat 

Bye 

Sll 

Bonrhnm 

214 

178 

6,810 

1,114 

215 

Kanlr  com 

Broom  com 

Turnip 

899,113 

S.480 

10.4-n 

10,512 

109,872 

196 

23,580 
123 

732 

4,176 

77 
615 
378 

548,009 
2  161 

Sugar  beet 

Mang^ol-wurzel . . . 

4,588 

15.3S1 

18,4a3 

108 

Qrass 

845 

£16 

213 
146 

Clover  

MiUet 

Teosinte 

90 

m 

64 

46 
866 

174 

158 
1,312 

489 

1  708 

Foraee  plants 

148 

5,323 

2.7^ 

TKZTniB. 

Cotton 

4,700 

12,119 
8B 

Ramie 

Grand  total . . 

8,782,112 

885,  oro 

58,035 

618,603 

7,072 

Oft  ly^    1       ^    OKO   R14 

XO,  \MU 

«,  CM*>  **** 

REPORT  OF  THE  DIRECTOR  OF  THE  OFFICE  OF  EXPERIMENT 

STATIONS* 


Sir:  I  have  the  honor  to  present  herewith  the  report  of  the  Office 
of  Experiment  Stations  jPor  the  year  1889. 

It  is,  of  course,  impossible  within  ^he  limits  set  for  this  report  to 
do  more  than  indicate  some  of  the  striking  features  of  the  diversified 
undertakings  of  the  experiment  stations.  I  trust,  however,  that  the 
facts  given  will  suffice  not  only  to  indicate  the  scope  of  the  work  of 
this  Office  and  the  general  character  of  the  experiment  station  enter- 
prise as  a  whole,  but  also  to  stow  the  value  of 'the  work  now  being 
aone  by  the  Stations  and  the  promise  of  its  constantly  increasing  use- 
fulness. 

Respectfully, 

W.  0.  Atwateb, 

Director. 
Hon.  J.  M.  RnsK, 

Secretary  of  Agriculture. 


INTRODUCTION. 

* 

The  number  and  diversity  of  problems  to  be  solved  in  the  widely 
separated  sections  of  our  country,  and  the  need  of  linking  the  stations 
together,  of  co-ordinating  their  efforts,  of  bringing  to  them  the 
fruits  of  accumulated  experience,  of  assisting  them  in  research,  and 
of  collating  their  products  and  making  them  available  to  the  puljlic, 
all  evince  the  wisdom  of  Congress  in  providing  for  a  central  agency 
as  a  branch  of  this  Department  to  meet  the  need.  .  It  is  the  duty  of 
this  Office  to  indicate  lines  of  inquiry,  furnish  such  advice  and  assist- 
ance as  will  best  promote  the  objects  for  which  the  agricultural  ex- 
periment stations  are  established,  and  to  "  compare,  edit,  and  publish 
such  results"  of  their  w\)rk  as  may  be  deemed  necessary. 

It  is  also  intended  to  connect  the  stations  with  the  several  branches 
of  the  Department,  to  bring  its  workers  into  relations  with  those 
engaged  in  similar  lines  of  research  in  the  stations,  and  to  make  the 
results  of  the  investigations  of  the  Department  more  widely  useful 
to  the  whole  country  by  aiding  in  their  dissemination  through  the 
publications  of  the  stations  and  of  this  Office,  and  through  such 
agencies  as  the  farmers'  institutes,  in  which  the  stations  in  many 
sections  are  actively  participating. 

The  report  of  this  Office  for  1889  naturally  divides  itself  into  three 
general  sections — the  operations  of  the  Office,  the  work  of  the  experi- 
ment stations,  and  facts  regarding  the  agricultural  colleges  and 
farmers'  institutes,  with  which  the  stations  are  more  or  less  in- 
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timately  connected.  The  work  of  the  Office  has  included  corre- 
spondence, visiting  stations,  attendance  on  farmers'  meetings  and 
conventions  of  college  and  station  officers^  the  collection  of  a  mailing 
list;  the  collection  and  cataloguing  of  station  and  other  literature;  the 
collection  of  statistics  and  historical  and  other  data  regarding  the 
stations,  colleges,  and  farmers'  institutes;  and  the  promotion  of  co-op- 
eration among  the  stations.  Besides  these  things,  a  most  important 
part  of  its  business  has  been  the  publication  of  a  digest  of  the  annualre- 
ports  of  the  stations ;  a  record  of  the  current  bulletins  of  the  stations  and 
of  this  Department*  the  proceedings  of  the  conventions  of  the  Associa- 
tion of  American  Agricultural  Colleges  and  Experiment  Stations,  of 
station  horticulturists,  and  of  other  station  officersf  bulletins  for  fann- 
ers and  horticulturists;  fcfrms  fof^'reports  of  station  horticulturists; 
organization  lists  of  the  stations  ana  colleges:  and  circulars  and  let- 
ters of  inquirv  and  information  on  topics  relating  to  station  work. 
This  part  of  the  report  also  contains  an  outline  of  the  proposed  work 
of  the  Office  in  1890,  a  statement  of  its  needs,  and  suggestions  regard- 
ing special  lines  of  inquiry  which  may  profitably  be  imdertaken  by 
the  stations  in  the  immediate  future. 

That  part  of  the  report  which  relates  to  the  operations  of  the  sta- 
tions contains  first  61  all  a  number  of  brief  statements  which  iUus- 
trate  the  usefulness  of  such  work.  Then  follow  general  statistics 
regarding  the  lines  of  station  work,  number  of  stations  and  station 
officers,  number  of  station  publications,  etc. ;  and  finally  some  con- 
clusions as  to  the  status,  needs,  and  prospects  of  the  station  enterprise. 
In  the  third  division  of  the  report  are  given  a  list  of  the  schools  and 
colleges  in  the  United  States  having  courses  in  agricultm^e,  with  lo- 
cations and  names  of  chief  officers;  brief  facts  relating  to  the  organi- 
zation of  new  institutions;  and  a  list  of  the  States  in  which  farmers' 
institutes  are  held,  with  governing  boards,  and  the  names  and  ad- 
dresses of  State  officers  and  other  persons  to  whom  application  may 
be  made  for  information  about  the  institutes. 

Those  who  desire  to  investigate  the  work  of  the  stations  in  special 
lines  will  note  that  the  bulletins  and  annual  reports  of  the  stations 
are  sent  on  application  to  the  respective  stations.    Numerous  refer- 
ences to  the  station  publications  will  be  found  in  this  report,  either 
in  the  text  or  in  foot-notes,  and  a  list  of  the  stations,  with  the  names 
of  directors  and  addresses,  is  given  on  pages  530-531.     The  publica- 
tions of  this  Office  intended  for  general  distribution  are  also  sent  to 
those  who  apply  for  them.    A  list  and  description  of  these  publica- 
tions may  be  found  on  pages  488-491.     As  the  editions  are  limited, 
the  Office  can  not  undertake  to  supply  full  sets  of  its  publications, 
except  in  special  cases. 

OPERATIONS  OF  THE   OFFICE   OF  EXPERIMENT  STATIONS. 

WORK  OP  THE  YEAR. 

Correspondence, — The  correspondence  of  the  Office  is  already  large 
and  rapidly  growing.  The  number  of  letters  received  and  written 
during  the  year  is  in  round  numbers  four  thousand  eight  hundred. 

The  visiting  of  stations,  conventions,  and  farmers'  meetings  has 
become  an  important  duty  of  the  Office.  Since  the  last  annual  report 
was  presented  fifteen  stations  liavo  been  visited.  Conventions  of 
station  workers  have  also  been  attended  at  Kuoxville,  Tei^n.,  Wash- 
ington, D.  C,  and  Columbus,  Ohio,     Th^  director  or  assistant  di- 
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rector  has  also  attended  and  addressed  farmers'  meetings  in  Kansas, 
New  Jersey,  Connecticut,  and  Virginia;  the  meetings  of  the  Associa- 
tion for  the  Promotion  of  Agricultural  Science,  and  the  American 
Association  for  the  Advancement  of  Science,  at  Toronto,  Ontario;  the 
Association  of  Official  Agricultural  Chemists,  at  Washington,  D.  C, 
and  the  American  Public  Health  Association,  at  Brooklyn,  N.  Y. 

Collection  of  a  mailing  list, — Persistent  effort  has  been  made  to  ob- 
tain and  keep  up  to  date  an  accurate  list  of  the  governing  boards 
and  working  corps  of  the  stations,  of  the  officers  and  trustees  of  the 
agricultural  colleges,  and  of  such  investigators  and  periodicals  as 
desire  the  publications  of  the  Office.  Exertions  have  also  been  made 
to  collect  a  large  list  of  practical  farmers,  in  making  which  the  Office 
has  not  only  taken  the  names  of  those  who  have  written  for  bulle- 
tins, amounting  to  several  thousand,  but  has  also  made  use  of  lists 
furnished  by  the  stations  of  the  several  States.  Since  the  mailing 
lists  of  the  stations  aggregate  about  ti^o  hundred  thousand  names, 
the  task  of  collating,  copyinff,  and  correcting  these  lists  has  been 
too  great  to  be  fully  accomplished  during  the  year.  A  very  large 
mailing  list  of  farmers,  moreover,  can  not  be  utilized  until  larger 
appropriations  enable  the  Office  to  publish  adequate  editions  of  its 
popular  bulletins. 

UoUection  of  pvblicationa. — The  effort  to  secure  a  complete  collec- 
tion of  station  publications  for  the  library  of  the  Office  has  been 
steadily  pursueu.  The  earlier  publications  are  exceedingly  difficult 
to  obtain.  A  card  catalogue  has  been  kept  up  to  date  to  serve  as  a 
basis  for  a  general  index  of  station  literature. 

Promotion  of  co-operative  work. — In  the  older  States,  whose  soils 
have  been  exhausted  by  cropping,  a  most  useful  work  is  opened  to 
the  stations  in  field  expei:iments  with  fertilizers.  These  ejfperiments 
are  conducted  ilot  only  upon  the  station  farms,  but  also  by  farmers 
upon  their  own  farms  under  the  direction  of  the  stations.  To  aid 
the  stations  in  this  work,  and  at  the  same  time  to  help  in  inaugurat- 
ing soil  studies,  which  will  be  useful  as  preliminary  inquiries  for  the 
examination  and  classification  of  soils  required  by  act  of  Congress, 
a  call  was  issued  by  this  Office  for  a  meeting  of  the  directors  of  the  ex- 
periment stations  east  of  the  Mississippi  river.  The  meeting,  held 
at  the  Department,  March  5  and  6,  was  attended  by  representatives 
from  the  Maryland,  Pennsylvania,  Connecticut  (State  and  Storrs), 
Massachusetts  (Hatch),  Georgia,  West  Virginia,  South  Carolina, 
Delaware,  Minnesota,  Indiana,  Ohio,  and  New  Hampshire  Stations. 
The  following  recommendations  for  c^-operative  field  experiments 
were  adopted  : 

(t)  That  for  the  present  soil  tests  with  fei-tilizers,  made  upon  some  such  plan  as 
recommended  in  Bulletin  No.  1  of  the  Storrs  School  Agricultural  Experiment  Sta- 
tion, be  made  a  leading  feature  of  this  work. 

(3)  Tliat  such  plan,  when  adopted,  provide  for  the  use  of  imiform  kinds  and 
quantities  of  fertilizing  materials,  based  upon  analysis  of  the  fertilizers  used. 

(3)  That  experiments  be  continued  tliroughont  a  series  of  years,  when  practicable, 
and  that  the  fertilizers  be  repeated  on  tlie  same  plats  year  s^ter  year  wliile  the  par- 
ticular crops  used  be  left  to  the  discretion  of  the  stations. 

(4)  That  DOth  manured  and  unmanui'ed  plats  be  duplicated  to  as  great  an  extent 
as  may  be  foimd  practicable. 

(5)  That  in  distribution  of  such  experiments  regard  be  had  to  the  surface 
geology  of  the  State. 

(0)  lliat  reports  upon  such  experiments  should  contain  as  full  information  as  can 
befiirnislied  resjx>cting  the  geolop:ical  origin  and  history  of  the  soil  on  which  they 
may'  be  made,  its  phyRical  and  chemical  condition,  tl>e  fauna  and  flora  of  the 
i-egi^n,  and  also  as  full  meteorological  data  as  can  be  obtained. 
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The  results  of  the  discussions  were  published  in  Circular  No.  7  of 
this  Office,  for  which  the  secretary  of  the  meeting.  Director  Thome, 
of  Ohio,  furnished  a  report,  and  tne  director  of  the  Office  prepared 
explanations  and  directions  for  soil  tests  with  fertilizers,  suggestions 
for  special  nitrogen,  phosphoric  acid,  and  potash  experiments,  and 
brier  articles  on  the  sources  of  error  in  field  ^periments  and  the 
kinds  of  experimental  inquiry  needed. 

The  Office  has  also  acted  with  the  committee  on  co-operative  work 
in  horticulture  appointed  at  the  Knoxville  meeting  of  the  Ameri- 
can Association  of  Agricultural  Colleges  and  Experiment  Stations 
in  collecting  and  publishing  a  list  of  originators  of  fruits,  vege- 
tables, etc.,  in  the  United  States  (Circular  No.  6);  in  preparing  and 
publishing  forms  for  horticulturists'  reports  on  iruits  ana  vegetables 
(Docs.  11, 12,  and  13):  in  calling  a  meeting  of  station  horticulturists, 
which  was  held  at  Columbus,  Ohio,  June  13  and  14;  in  preparing  and 
publishing  a  report  of  their  meeting  (Experiment  Station  Bmletin 
No,  3) ;  and  in  collecting  and  publishing  a  list  of  station  horticultur- 
ists and  accounts  of  the  horticultural  work  at  the  several  stations 
(Experiment  Station  Bulletin  No.  4). 

Tne  Columbus  meeting  was  attended  by  representatives  of  the 
Virginia,  New  York  (Cornell),  Maryland,  Pennsylvania,  Ohio,  Mich- 
igan, and  Indiana  stations,  and  by  the  assistant  director  of  this  OflBce. 

The  results  of  the  meeting  are  thus  summarized  in  the  report  of 
the  assistant  director  (Experiment  Station  Bulletin  NTo.  3) : 

The  main  question,  regarding  co-operative  tests  of  varieties,  was  thoroughly  dis- 
cussed in  detail.  It  was  decided  that  stations  ought  not  to  buy  new  varieties ;  that 
uniform  methods  of  note-taking  were  probably  not  practicable  ;  that  in  reporting 
results  to  the  public  the  stations  should  adhere  to  the  forms  provided  by  the  OflSce 
of  Experiment  Stations  of  the  Department  of  Agriculture ;  that  a  guarantee  should 
be  given  to  originators  that  the  stations  should  not  distribute  new  varieties  to  the 
puflic ;  that  stetions  should  insist  upon  tlxe  privilege  of  furnishing  new  varieties  to 
each  other. 

Two  other  matters  are  worthy  of  special  note.  The  first  is  the  decision  that  the 
reports  of  tests  of  varieties  by  the  various  stations  should  be  published  coUectively 
by  the  Office  of  Experiment  Stations.  The  reason  for  tliis  decision  is  that  the  value 
of  this  kind  of  horticultural  work  to  the  general  public  is  greatly  increased  by  the 
union  in  a  single  publication  of  reports  from  a  large  number  of  points  within  a  wide 
area.  The  secona  is  the  appointment  of  a  committee  on  nomenclature,  to  regulate, 
if  possible,  the  naming  of  new  varieties  of  vegetables  with  a  view  to  preventing  the 
use  of  foolish  or  laudatory  names. 

PUBLICATIONS  OF  THE  OFFICE  OF  EXPERIMENT   STATIONS. 

The  principal  work  of  the  Office  thus  far  has  been  that  involved 
in  the  collecting  and  preparing  of  material  for  publication.  The 
publications  issued  or  m  course  of  preparation  are  divided  into  six 
classes : 

(1)  The  Experiment  Station  Record,  issued  in  parts  and  containing  brief  abstracts 
of  the  current  publications  of  the  stations,  together  with  mattei-s  of  kindred  interest 

(2)  Experiment  Station  Bulletins,  intended  for  station  workei*3  and  others  specially 
interested  in  agricultural  science. 

(3)  Farmers'  Bulletins,  containing  accounts  of  experiment  station  \vork  and  cog- 
nate information  in  brief,  jxjpular  form.  These  ara  intended  for  general  distribu- 
tion to  farmers  and  otliers. 

(4)  Miscellane<3U8  Bulletins,  treating  of  a  variety  of  subjects  more  or  leas  inti- 
mately related  to  the  stations  and  agricultural  colleges. 

(5)  Monogi'aphs  on  sjx'cial  topics  in  agricultiu*al  science. 

(6)  Circulars,  containing  matters  of  transient  or  restricted  importance,  and  usuallT 
intended  for  limited  circulation. 


EEPORT   OF   THE   OFFICE   OF   EXPERIMEKT   STATIONS,         489 

The  following  documents  have  been  issued  by  this  Office : 

Doc.  No.  1,  Circulai-  No.  1.*— List  of  Agricultural  Experiment  Stations  in  the  United 
States,  with  addresses;  issued  Februarjr  1,  1889. 

Dotf.  No.  2,  Circular  No.  2.*— Regarding  meeting  of  Eastern  and  Southern  Stations 
to  discuss  co-operative"  field  experiments ;  issued  January  81,  1889. 

Doc.  No.  8,  Circular  No.  3.*— Regarding  originators  of  fruits,  etc. ;  issued  February 
6,  1889. 

Doc.  No.  4,  Circular  No.  4.*— Memorandum  for  Station  Reports ;  issued  February 
12,  1889. 

Doc.  No.  5,  Experiment  Station  Bulletin  No.  1.— Organization  pf  the  Agricultural 
Experiment  Stations  in  the  United  States ;  issued  February,  1889. 

Doc.  No.  0,  Circular  No.  5.*— Call  for  meeting  of  stations  for  discussion  of  co-opera- 
tive experiments ;  issued  February  25,  1889. 

Doc.  No.  7,  Cfircular  No.  6.*— List  of  originators  of  fruits,  vegetables,  etc.,  In  the 
United  States  ;  issued  Marcli  8,  1889. 

Doc.  No.  8,  Circular  No.  7. — Co-operative  field  experiments  with  fertilizers ;  issued 
March,  1889.  This  contains  the  rej>ort  of  the  conference  of  representatives 
of  stations  regjarding  co-operative  field  experiments  with  fertilizers,  directions 
and  explanations  for  soil  tests  with  fertilizers,  and  suggestions  for  further 
experiments. 

Doc.  No.  9,  Circular  No.  8. — Explanations  and  directions  for  soil  tests  with  ferti- 
lizers ;  March,  1889.  This  is  intended  for  the  use  of  farmers  experimenting 
under  the  direction  of  the  stations.  It  is  included  in  Circular  No.  8,  but  was 
also  printed  separately  for  convenience. 

Doc.  No.  10.* — Letter  of  advice  concerning  blank  forms  for  reports  of  horticultur- 
ists ;  issued  April  15,  1889. 

Doc.  No.  11,  Form  1.* — Horticulturists'  blank  for  vegetables ;  issued  April  15,  1889. 

Doc.  No.  12,  Form  2.*— Horticulturists*  blank  for  fruits ;  issued  April  15,  1889. 

Doc.  No.  13,  Form  3.* — Blank  for  report  of  horticulturists ;  issued  April  15,  1889. 

Doc.  No.  14,  Circular  No.  9.*^— Memorandum  of  information  for  a  report  on  Farmers' 
Institutes  in  the  United  States ;  issued  May  10, 1889. 

Doc.  No.  15,  Miscellaneous  Bulletin  No.  1. — Proceedings  of  Association  of  American 
Agricultural  Colleges  and  Experiment  Stations  at  Knoxville,  Tenn.,  January, 
1889. 

Doc.  No.  16,  Farmers'  Bulletin  No.  1.— The  What  and  Why  of  Agricultural  Experi- 
ment Stations ;  issued  June,  1889. 

Doc.  No.  17,  Experiment  Station  Bulletin  No.  2.— Digest  of  Annual  Reports  of  Sta- 
tions in  the  United  States  for  1888,  Part  I ;  issued  June,  1889. 

Doc.  No.  18,  Circular  No.  10.* — ^Asking  for  acooimts  of  special  work  in  horticulture ; 
issued  JiUy  1,  1889. 

Doc.  No.  19,  Experiment  Station  Bulletin  No.  8. — Report  of  Meeting  of  Horticult- 
urists at  Columbus,  Ohio ;  issued  July,  1889. 

Doc.  No.  20,  Circular  No.  12.*— Regarding  the  Ubrary  and  publications  of  the  Office 
of  Experiment  Stations;  issued  July,  1889. 

Doc.  No.  21,  Circular  No.  11.* — Rules  for  naming  vegetables,  report  of  Committee 
of  Experiment  Station  Horticulturists  ;  issued  September,  1889. 

Doc.  No.  22,  Experiment  Station  Record,  Vol.  1,  No.  1. — September,  1889. 

Doc.  No.  23,  Circular  No.  13.* — Regarding  meetings  of  Station  specialists ;  issued 
October  16,  1889. 

Doc.  No.  24,  CuxMilar  No.  14.* — Letter  announcing  meeting  of  Association  of  Eco- 
nomic Entomologists. 

Doo.  No.  25,  Experiment  Station  Bulletin  No.  4. — List  of  Horticulturists  of  the 
Agricultural  Experiment  Stations  in  the  United  States ;  issued  November, 

ias9. 

Besides  the  publications  on  field  experiments  and  on  horticulture 
already  explained  in  the  account  of  co-operative  work,  the  following 
sedin  to  require  special  notice  ; 

Farmer^  BvMeUn  No,  1,  The  What  cmd  Why  of  AgricuLtwroi 
Experiment  SUdions,  comprises  in  16  pages  a  brier  statement  of  the 
history,  work,  and  aims  of  the  stations  under  the  following  topics: 
What  the  stations  are  for;  what  the  stations  do;  origin  and  develop- 
ment of  the  stations;  the  European  stations;  what  the  American 
stations  are  doing;  the  Office  of  JExperiment  Stations  of  the  Depart- 

*  Not  intended  for  general  distribution. 
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ment  of  Agriculture  j  publications;  and  appendix,  containing  a  list 
of  a^icultural  experiment  stations  in  the  United  States,  with  names 
of  directors  and  addresses.  The  demand  for  this  bulletin  has  ex- 
ceeded expectation.  An  edition  of  50,000  copies  was  soon  exhausted. 
Over  25,000  copies  more  have  been  asked  for  in  different  States,  but 
the  limited  printing  fund  of  the  Department  has  thus  far  prevented 
the  issuing  of  a  second  edition. 

Experiment  Siation  Bulletin  No,  2. — Digest  of  Annual  Reports  of 
Stations  in  the  United  States  for  1888,  Part  1,— This  contains  such 
summaries  of  the  annual  reports  of  thirty-three  stations  as  wonld 
naturally  bo  included  in  a  permanent  record  of  their  work,  and  an 
index  of  subjects,  which,  in  accordance  with  the  plan  of  thisnuhli- 
cation,  may  serve  as  an  index  not  only  of  the  digests,  but  aiso  of 
the  reports  themselves.     In  this  digest  the  effort  is  to  reflect  as 
accurately  as  may  be  the  accounts  which  the  stations  render  of  their 
work. 

The  manner  in  which  this  publication  has  been  received  by  the 
stations  and  the  press  indicates  general  approval  of  the  effort  to  con- 
dense and  index  the  mass  of  printed  matter  issuing  from  the  stations. 

The  Experiment  Station  Record, — From  many  quarters  have  come 
requests  for  a  periodical  appearing  at  short  intervals  and  containing 
brief  accounts  of  the  current  work  of  the  stations,  of  the  Department, 
and  of  kindred  institutions  in  this  country.    The  first  niimber  con- 
tains abstracts  of  the  bulletins  of  fifteen  stations  frona  January  to 
June,  1-889,  inclusive;  a  list  of  the  publications  of  the  Department 
from  January  to  August  16,  1889;  and  a  list  of  the  station  DuUetins 
of  1889,  received  by  the  Office  during  the  same  period.     The  numbers 
will  be  issued  with  continuous  paging,  so  that  those  of  a  year  may 
be  bound  together  in  a  single  volume  with  a  thorough  index. 

MonQgrapns, — When  the  Office  was  first  organizea  plans  were  laid 
for  the  publication  of  several  monographs.  Their  preparation  was 
promptly  begun,  and  has  been  carried  on  steadily  during  the  year. 
This  work  is  more  fully  noticed  elsewhere. 

Miscellaneous  publications, — ^The  proceedings  of  the  Association 
of  American  A^icultural  Colleges  and  Experiment  Stations  at  the 
Knoxville  meeting  (January,  1889),  and  other  publications  of  this 
kind  have  been  edited  by  the  office  and  published  by  the  Department. 
Such  help  is  warmly  appreciated  and  should  be  enccruraged. 

PUBLICATIONS  IN  CX)URSE  OF  PREPARATION. 

The  following  are  nearly  ready  for  publication: 

Bulletins  on  swine  feeding. — These  are  being  prepared  with  the 
co-oiDoration  of  Profs.  H.  P.  Armsby,  of  Pennsylvania,  W.  H.  Brewer, 
of  Connecticut,  W.  A.  Henry,  of  Wisconsin,  J.  W.  Sanborn,  of  Utah, 
and  other  specialists.  The  purpose  is  to  give  the  principal  results  or 
experiments  made  in  this  country  up  to  the  present,  and  a  brief  re- 
view of  similar  work  in  Europe.  Two  bulletins  are  planned:  an  ex- 
periment station  bulletin  or  monograph,  with  somewhat  detailed 
accounts  of  the  experimental  inquiry;  and  a  farmers'  bulletin,  to 
ffive  the  practical  outcome  of  the  investigations  in  brief  popmar 
Form. 

Monographs  on  the  nutrition  a/nd  feeding  of  domestic  animals, — 
These  are  being  prepaned  by  co-operation  with  a  number  of  special- 
ists. Their  purpose  is  to  summarize  results  of  later  researcli,  both 
European  and  Ajnerican,  and  to  serve  as  works  of  reference  for  ex- 
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perimenters  and  students.  The  compilation  of  results  of  experiments 
on  swine  feeding  will  constitute  one  number  of  the  series.  Prof.  H. 
P.  Armsby,  of  Pennsylvania,  it  is  ejected,  will  prepare  other  treat- 
ises on  feeding  for  special  purposes;  Prof.  W.  H.  Joraan,  of  Maine,  is 
writing  the  portion  on  digestion  and  digestibility  of  feeding  stuffs; 
Dr.  E.  H.  Jenkins,  of  Connecticut,  is  oollecting  analyses  of  feeding; 
stuffs.  An  introduction  on  the  general  principles  or  animal  nutri- 
tion is  being  written  by  the  director  of  tjiis  Office,  and  partial  ar- 
rangements nave  been  made  for  other  contributions. 

(M'ganizaiion  list  of  stations  and  colleges. — Experiment  Station  Bul- 
letin No.  1  containea,  with  other  matters,  a  list  of  members  of  the 
governing  boards  and  working  staffs  of  the  various  stations.  Its 
general  approval  and  usefulness  led  to  the  preparation  of  a  revised 
fist  giving  the  changes  that  have  taken  place  since  its  issue.  The 
recent  convention  of  the  Association  of  Colleges  and  Experiment 
Stations  requested  by  resolution  the  publication  of  similar  lists  of 
the  faculties  of  the  agricultural  colleges.     As  a  large  amount  of  ex- 

f)erimental  work  in  agriculture  is  perrormed  by  members  of  the  col- 
effe  faculties,  it  was  believed  that  these  lists  would  be  of,  use  not 
only  to  the  colleges  but  to  the  experiment  stations  and  the  general 
public.  A  bulletin  containing  lists  for  both  stations  and  colleges 
will  soon  be  issued. 

Report  on  agricultural  science  and  education  in  the  United  States, — 
The  material  for  this  was  collected  in  connection  with  the  prepara- 
tion of  a  report  of  the  Department  Of  Agriculture  presented  with  its 
exhibit  at  tne  Paris  Exposition  in  1889.  It  coj^tains  accounts  of  the 
establishment,  history,  equipment,  and  tendencies  of  the  agricultural 
colleges  and  experiment  stations  of  the  United  States;  the  names, 
titles,  and  work  of  members  of  the  faculties  and  working  corps;  and 
brief  details  of  the  courses  of  study  of  the  colleges  and  the  lines  of 
experimental  work  of  the  stations. 

COLLECTION  OF    STATISTICS  AND  HISTORICAL  DATA.  f 

I 

Experiment  Stations, — As  above  implied,  the  Office  has  collected  a 
large  amount  of  material  relating  to  the  experiment  stations,  includ- 
ing their  organization,  revenues,  governing  boards,  station  staffs, 
farms,  buildings,  equipment,  lines  of  experimental  work,  means  for 
publishing  results  and  disseminating  information,  history,  results 
of  past  work,  and  aims  and  tendencies: 

Agricultural  coUeges. — As  the  agricultural  colleges  are  so  closely 
related  to  the  experiment  stations  and  their  work,  the  office  has  aimed 
to  secure  the  oaxalogues  and  other  publications  of  these  institutions, 
and  has  also  brought  together  a  large  amount  of  information  regard- 
ing their  organization,  governing  boards,  faculties,  number  of  stu- 
dents, courses  of  stxidy,  farms,  buildings,  equipment,  revenues,,  ex- 
penses of  students,  history,  aims,  and  tendencies.  Besides  serving 
forpresent  needs,  such  data  will  be  valuable  for  future  reference! 

Farmers^  institutes, — In  considering  the  methods  by  which  the  re- 
sults of  experiment  station  work  are  to  be  brought  home  to  the 
farmers,  the  attention  of  this  Office  has  been  strongly  attracted  to  the 
farmers'  institutes,  and  in  view  of  the  general  and  increasing  interest 
in  these  meetings  in  many  parts  of  the  country  the  collection  of  data 
regarding  them  from  all  sections  of  the  United  States  has  been  begun. 
The  material  thus  far  collected  relates  to  the  acts  of  legislatures  and 
rules  of  boards  of  agriculture  and  other  bodies  under  whose  authority 
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institutes  are  held;  names,  titles,  and  addresses  of  governing  boards; 
names,  titles,  duties,  and  salaries  of  superintendents  of  institutes: 
relation  of  institutes  to  universities,  colleges,  and  stations;  lists  ot 
workers  in  institutes;  plans  fox  distribution  of  institutes;  methods  of 
making  local  arrangements;  methods  of^  procedure  and  programs  of 
institutes;  numbers  m  attendance;  publi6ations  relating  to  institutes; 
methods  of  distributing  publications;  influence  of  institutes  on  farm- 
ers, agricultural  colleges,  etc. ;  and  history  of  the  general  movement. 
The  outcome  emphasizes  the  important  fact  that  what  the  farmers* 
institutes  are  now  doing  with  great  success  is  largely  an  extension 
and  development  of  the  work  hitnerto  done  by  various  organizations, 
such  as  boards  of  agriculture,  agricultural  societies,  farmers'  con- 
ventions, farmers'  clubs,  and  agricultural  colleges  and  experiment 
stations,  for  many  years  over  a  very  large  portion  of  the  countrjr. 
The  movement  is  one  of  the  most  encouraging  features  of  the  agri- 
cultural and  intellectual  progress  of  our  times. 

WORK  FOB  THE  COMING  YEAR. 

The  demands  upon  the  Office  for  the  coming  fiscal  year  are  already 
large  and  varied.  The  correspondence,  so  important  to  stations,  col- 
leges, and  private  persons,  must  be  maintained.  As  many  stations 
as  possible  should  be  visited  and  farmers'  meetings  should  be  attended 
whenever  practicable.  The  collating  of  lists  of  addresses  to  which 
the  publications  of  the  Office  should  be  sent  will  demand  all  the  labor 
that  the  Office  can  devote  to  this  purpose.  The  collection  and  cata- 
loguing of  publications  for  the  library  should  be  continued  and  ex- 
tended if  possible. 

Indexes  of  expervmeht  station  publications  and  kindred  literatv/rB.— 
A  general  index  of  experiment  station  literature  ought  to  be  begun 
at  once.  The  American  publications,  already  very  numerous,  are 
rapidly  increasing  in  numbers  and  importance.  Several  attempts  to 
compile  such  inaexes  have  been  made  by  private  individuals  and 
libraries,  but  the  task  has  been  found  too  great.  A  letter  just  at 
hand  from  one  of  the  best  known  of  the  station  directors  in:.kes  a 
strong  plea  for  such  an  index,  and  expresses  the  opinion  that  the 
Office  can  do  nothing  more  valuable  and  generally  useful  than  to 
furnish  such  a  work  kept  up  to  date.  The  call  for  such  compilations 
is  wide-spread  and  empnatic.  The  labor  involved,  however,  is  very 
considerable.  It  is  hoped  that  means  will  allow  this  much  needed 
work  to  be  undertaken  in  the  immediate  future. 

Experiment  Station  Record  and  Annual  Digest. — A  large  share  of 
the  work  of  the  Office  during  the  coming  year  will  consist  in  the  prepa- 
ration of  the  Experiment  Station  Record  and  Annual  Digest.  With 
the  increasing  number  and  complexity  of  the  station  publications  this 
task  grows  continually  heavier.  The  Office  already  receives  from  the 
experiment  stations  and  from  the  bureaus  and  divisions  of  the  D^ 
partment  of  Agriculture  publications  varying  in  length  from  4  to 
450  pages  each  at  the  rate  of  nearly  one  per  working  aay.  To  these 
must  be  added  similar  issues  from  the  agricultural  colleges  and  other 
institutions  in  which  investigations  of  importance  to  the  fanning 
community  are  carried  on  in  the  United  States  and  in  Canada. 

Compilation  of  results  of  European  research, — One  of  the  pressing 
needs  of  our  experiment  stations  is  that  the  fruits  of  European  re- 
search shall  be  made  available  to  them. 

Experimental  studies  of  the  kinds  in  which  our  stations  are  now 
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engaged  have  been  going  on  for  nearljr  half  a  century  in  Europe. 
Universities,  experiment  stations,  and  agricultural  societies :  hundreds 
of  chemists,  physiologists,  botanists,  norticulturists,  and  farmers; 
the  ablest  men  m  science  and  the  most  successful  men  in  practice 
have  long  been  engaged  in  these  lines  of  research.  The  accumulated 
material  is  already  great  and  rapidly  growing.  The  questions 
studied  are  similar  in  principle,  and,  to  a  large  extent,  identical  in 
detail  with  those  to  which  our  stations  are  addressing  themselves. 
Most  of  the  results  are  printed  in  foreign  languages  ana  accessible  to 
very  few  of  our  workers.  Our  stations  are  going  over  old  ground 
and  making  old  mistakes,  and  are  unable  to  use  their  energies  to  the 
best  advantage,  because  they  have  not  the  fruits  of  this  experience 
to  guide  them.  The  necessity  of  bringing  the  results  to  our  stations 
is  apparent  and  has  frequently  been  insisted  upon.  •  In  the  "Report 
of  the  Committee  on  Station  Work  of  the  Association  of  American 
Agricultural  Colleges  and  Experiment  Stations,"  published  by  the 
Department  of  Agriculture  in  1888,  special  stress  was  laid  upon  this 
subject.  At  a  recent  meeting  of  the  same  association  not  less  than 
three  different  resolutions  were  passed  asking  the  Department  for 
help  in  this  matter. 

i^armers^  bulletins. — The  experiment  stations  are  for  the  agricult- 
ure of  the  whole  country,  and  their  products  should  be  made  as 
widely  available  as  possil^le.  Each  station  works  upon  problems  of 
interest  in  its  own  region  and  distrioutes  the  results  of  its  work 
among  the  farmers  of  its  own  State,  but  many  of  the  results  are  of 
equal  value  in  other  States.  There  are  a  large  number  of  important 
subjects  upon  each  of  which  several  stations  are  working.  What  is 
learned  about  the  creaming  of  milk  and  the  making  of  butter  ii^  Wis- 
consin and  Iowa  is  useful  in  Maine  and  Oregon.  Experiments  on  cot- 
ton production  and  the  use  of  cotton  seed  for  feed  and  fertilizers  in  Ala- 
bama may  apply  also  in  Tennessee  and  Texas.  Experiments  on  the 
feeding  of  swme  have  been  conducted  by  twelve  agricultural  colleges 
and  experiment  stations  in  as  many  States.  A  large  number  of  ques- 
tions have  been  tested  by  the  use  of  different  kinds  of  food  and  meth- 
ods of  feeding.  One  hundred  and  ninety  trials  have  been  made  with 
one  thousand  three  hundred  and  fifty  animals  of  various  breeds  and 
ages.  The  results  are  of  value  to  every  breeder  and  feeder  of  swine 
in  the  United  States. 

The  mailing  lists  of  the  several  stations  aggregate  over  two  hun- 
dred thousand  names  and  are  rapidly  growing.  Their  reports  and 
bulletins  number  between  two  and  three  hundred  per  year.  The  in- 
dividual stations  can  not  afford  to  send  their  publications  to  all  the 
farmers  of  the  country  who  are  interested  in  them;  the  individual 
farmer  could  not  read  them  all  if  he  had  them,  and  if  he  did  read  them 
they  would  be  far  less  helpful  to  him  than  publications  in  which  the 
information  from  the  different  stations  was  collated,  condensed,  and 
put  in  convenient  form  for  him  to  use.  The  same  is  true  of  the  re- 
sults of  investigations  in  many  of  the  lines  in  which  different  sta- 
tions  are  working. 

The  Experiment  Station  Record  and  Digest  of  Annual  Reports 
and  not  meet  these  requirements  because  of  their  technical  character 
and  the  expense  of  large  editions.  To  meet  the  need  this  Office  has 
planned  a  series  of  Farmers'  Bulletins,  each  intended  to  be  "so  plain 
that  the  ordinary  man  will  understand  it,  so  short  that  he  will  read 
it  through,  and  so  practical  that  he  will  take  it  to  heart."  One 
number  of  this  series  has  already  been  issued,  and  although  it  is 
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meant  to  explain  what  experiment  stations  are,  rather  than  to  give 
results  of  their  'w:ork,  an  edition  of  60,000,  as  we  have  before  stated, 
has  been  exhausted  and  requests  are  on  file  for  some  26,000  more. 
To  reach  the  farmers  whose  names  are  now  on  the  mailing  lists  of 
the  stations  in  the  several  States  would  require  editions  of  200,000 
copies.  This  number  would  provide  but  one  bulletin  for  each  forty 
of  the  eight  million  men  engaged  in  farming  in  the  United  States,  or 
ten  in  a  township  of  four  hundred  working  rarmers.  The  expense  of 
printing  200,000  copies  of  such  a  bulletin  would  be  about  $2,500.  Six 
numbers  in  a  year  would  cost  $15,000.  This  is  a  small  sum  for  dis- 
tributing information  to  obtain  which  the  State  and  GenersJGtovem- 
ments  are  spending  $760,000  annually. 

THE   INDICATION  OF    SPECIAL  LINES  OP    INQUIRY    TO    BE    PURSUED 
^  BY  THE  STATIONS. 

• 

In  accordance  with  the  acts  of  Congress  and  the  directions  of  the 
Secretary  of  Agriculture  in  conformity  therewith  it  is  a  duty  of 
this  Office  to  indicate  lines  of  inquiry  to  be  pursued  by  the  stations 
and  to  furnish  such  advice  and  assistance  as  will  best  promote  their 
prosecution.  As  the  enterprise  develops  throughout  the  Country 
and  the  wants  of  the  different  regions  and  the  means  of  meeting 
them  become  better  known,  it  will  be  feasible  to  do  this  more  and 
more  successfully.     Beginnings,  however,  have  already  been  made. 

Investigations  of  soils, — The  act  of  Congress  making  appropriations 
for  the  experiment  stations  provides,  ^  That  as  far  as  practicable  all 
such  stations  shall  devote  a  portion  of  their  work  to  the  examination 
and  classification  of  the  soils  of  their  respective  States  and  Territo- 
ries, with  a  view  to  securing  more  extended  knowledge  and  better 
development  of  their  agricultural  capabilities."  The  field  experi- 
ments with  fertilizers  to  test  the  needs  of  soils  in  different  regions 
for  the  production  of  various  crons,  explanations  and  directions  for 
which  were  published  in  Circular  No.  7  of  this  Office,  are  a  beginning 
in  this  direction.  These  experiments  are  especially  in  place  in  the 
older  regions,  where  the  soils  have  beefi  worn  down  by  lon^  cultiva- 
tion without  proper  tillage  and  manuring.  They  represent,  nowever. 
but  one  of  the  many  lines  in  which  investigation  of  soils  should 
be  prosecuted.  It  is  difficult  to  imagine  anything  more  important 
for  the  future  of  the  agriculture  of  the  United  States  than  a  proper 
understanding  of  the  wonderfully  diverse  soils  of  the  country.  To 
successfully  prosecute  the  needed  inauiries,  the  first  requisite  is  a 
clear  knowledge  of  what  has  already  oeen  done  both  at  nome  and 
abroad,  not  only  in  the  study  of  the  soils  of  different  regions,  but  also 
in  the  methods  of  inouiry.  A  large  body  of  information  nas  been 
accumulated  during  tne  past  twenty-five  years.  The  larger  portion 
of  it  comes  from  European  research.  It  has  to  do  with  meteorology 
as  applied  to  agriculture;  with  the  distribution  of  the  flora  and  fauna 
of  different  regions,  or  what  may  be  called  **  life  areas  :"  with  topog- 
raphy ;  with  geology,  in  so  far  as  that  science  reveals  tne  origin  and 
characters  of  different  soils:  with  the  physios  and  chemistry  of  the 
soil;  and  with  the  results  ot  experience  m  tillage,  manuring,  culti- 
vation of  crops,  and  animal  production. 

The  experience  of  the  stations  which  have  attempted  soil  investi- 

Sations  has  brought  out  clearly  the  need  of  information  in  regard  to 
le  results  already  reached.    This  need  found  expression  in  tne  fol- 


RBPOET  OF  THE  OFFICE  OF  EXPERIMENT  STATIONS.        495 

lowing  pesolution  passed  at  the  last  meeting  of  tlie  American  Asso- 
ciation of  Agricultural  Colleges  and  Experiment  Stations: 

Resolved,  That  we  recognize  the  great  importance  of  the  investigations  of  the 
Boils  of  the  United  States  indicated  by  the  act  of  Congress  and  by  the  recommenda- 
tion of  the  Secretary  of  Agriculture,  out  we  recognize  also  the  oifficulties  involved 
in  such  investigations,  and  therefore  request  such  aid  as  the  Department  may  be 
able  to  fiumish,  including  espeipially  the  collating  and  publishing  of  the  results  of 
investigations  at  home  and  abroad.  ' 

Investigation  of  feeding  stuffs  and  foods, — Another  line  in  which 
inquiry  is  especially  demanded  is  the  study  of  the  food  and  nutri- 
tion or  domestic  animals  and  man*  A  great  deal  of  exj^erimenting 
has  been  done  and  is  now  in  progress  to  discover  the  nutritive  values 
of  food  materials,  the  laws  of  nutrition  and  their  proper  applica- 
tion. Experimental  science  has  advanced  to  the  stage  in  whicn  more 
thorough  mouiry  into  the  fundamental  principles  of  these  subjects  is 
necessary.  Many  analyses  of  feeding  stuflfs  ai^e  being  made  by  the 
stations,  and  standards  for  rations  for  domestic  animals  have  been 

Sroposed  and  are  widely  used ;  but  the  results  of  actual  feeding  tests 
o  not  always  agree  with  those  obtained  by  analysis  and  recom- 
mended in  feeding  standards.  While  analyses  of  leeding  stuflfs  by 
tfce  methods  now  current  have  been  and  are  of  the  greatest  service,- 
especially  when  combined  with  results  of  experiments  upon  digesti- 
bility and  other  physiological  research,  it  is  universally  recognized 
by  agricultural  chemists  that  chemical  analysis  alone  gives  a  very 
inadequate  idea  of  the  true  nutritive  value  of  a  feeding  stuff.  The 
late  advances  in  physiological  ebemistry  all  point  to  the  possibility 
of  getting  such  knowledge  as  will  show  feeding  values  with  reason- 
able accuracy.  One  thing  now  especially  needed  is  a  thorough  studv 
of  the  chemistry  of  vegetable  and  animal  products  used  for  fooa. 
For  this  purpose  it  is  essential  to  make  more  accurate  separations  of 
the  proximate  compounds  and  investigate  them  indiviaually  with 
reference  t®  their  molecular  constitution  and  their  potential  energy. 
This  means  the  most  accurate,  profound,  and  detailed  research  m 
analytical,  organic,  and  physical  chemistry.  It  will  require  much 
labor  and  that  of  the  highest  scientific  order,  but  neither  its  mag- 
nitude, its  difficulty,  nor  its  cost  should  prevent  its  being  undertaken 
ani  carried  to  successful  issue.  The  interests  of  the  agriculture  of 
the  country  as  well  as  of  scientific  advancement  are  too  great  to 
permit  its  neglect. 

It  has  been  urged  by  hot  a  few  of  the  best  thinkers  and  wisest  ag- 
riculturists and  economists  that  in  studying  the  food  of  linimals  we 
have  no  right  to  neglect  the  food  of  man.  The  principles  involved 
are  essentially  the  same.  The  majority  of  our  people  and  practically 
all  wage-worlcers  spend  and  must  spend  at  least  half  the  money  they 
earn  for  food.  But  very  few  have  any  just  ideas  of  the  effect  of  food 
upon  health,  or  of  its  nutritive  value,  and  the  most  intelligent  know 
far  less  about  the  relation  of  that  value  to  cost  than  of  the  relation 
existing  between  the  value  and  the  cost  of  clothing  or  other  staple 
necessities  of  life.  The  need  and  the  wisdom  of  such  studies  require 
no  urging. 

THS  'WORK  OF  THE  BTATIONa 

A  general  summary  of  the  kinds  of  experimental  work  in  which 
experiment  stations  in  the  different  States  have  been  engaged  during 
the  year  1889  is  given  on  pages  534-536.  The  following  statements, 
which  may  help  to  an  understanding  of  the  nature  and  value  of  the 
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experimental  inquiries,  are  drawn  from  special  reports  made  by  the 
directors  of  some  of  the  stations  to  this  Office  and  from  thd  puDUca- 
tions  of  the  stations.     Of  course  no  attempt  has  been  made  to  cover 
all  the  points  of  interest  or  value  presented  by  the  current  record  of 
a  year's  work  of  the  stations.     The  object   is  simply  to  touch  here 
and  there  on  such  points  as  will  indicate  some  of  the  ways  in  which 
the  stations  are  endeavoring  to  aid  the  farmer.     B'or  a  more  complete 
showing  of  the  scientific  character  and  practical  utility  of  such  work 
resort  must  be  had  to  the  bulletins  and  reports  of  the  stations  and  to 
those  publications  of  this  Office  in  which  tne  station  publications  are 
summarized,  especially  the  Digest  of  Annual  Reports  and  the  Experi- 
ment Station  Record.     Numerous  references  to  station  publications 
are  given  in  this  report  in  foot-notes,  in  which  each  station  is  desig- 
nated by  the  name  of  the  State  in  which  it  is  located,  e.  gr.,  New  York 
(Cornell)  Station  Bulletin  No.  6  means  Bulletin  No.  5  of  the  Cornell 
University  Agricultural  Experiment  Station  at  Ithaca,  N.  Y.     A  full 
list  of  the  stations,  with  addresses,  is  given  on  pages  530-531. 

The  following  from  a  special  report  of  the  director  of  the  Califor- 
^  nia  Station  may  serve  to  illustrate  the  usefulness  of  station  work, 
'  ^specially  as  conducted  in  a  new  region.    - 

SOME  FEATURES  OF  THE  WORK  OF  THE  CALIFORNIA  STATION. 

People  living  east  of  the  Mississippi  river  have  very  little  con- 
ception of  the  nature,  number,  and  importance  of  tne  problems 
which  confront  new  settlers  or  older  farmers  in  California  and  other 
States  west  of  the  one  hundredth  meridian.  California,  with  a  coast- 
line which  would  reach  from  Boston  to  Savannah  or  from  London  to 
Venice,  presents  a  wonderful  diversity  of  soil  and  climate.  The  Sta- 
tion is,  therefore,  forced  to  study  a  large  number  of  fundamental 
problems  from  entirely  new  stand-points.  From  the  outset  of  its 
work  (in  1876)  it  has  given  much  time  to  the  study  of  soils.*  Over 
twelve  hundred  samples  have  been  examined,  ana  have  served  as  a 
basis  for  the  classification  of  the  lands  of  the  State.  Three  outly- 
ing culture  experiment  stations  have  been  established  and  equipped — 
one  for  the  foot  hills  of  the  Sierra  Nevada  Range,  one  for  the  San 
Joaquin  Valley,  and  one  for  the  southern  Coast  Range.  The  land 
and  buildings  for  these  substations  have  been  obtained  by  donations 
and  subscriptions  in  the  regions  concerned,  a  good  indication  of  the 
public  interest  in  the  work  of  the  station  in  this  State,  A  fourth 
substation  for  that  region  of  the  State  in  which  Los  Angeles,  San 
Bernardino,  and  San  Diego  are  representative  towns,  is  contemplated. 
Most  of  the  expense  of  the  home  work  of  the  central  Station  atlBerke- 
ley  is  now,  as  it  has  been  from  the  beginning,  defrayed  either  from 
appropriations  by  the  State  legislature,  or,  as  at  present,  directly  from 
the  University  fund.  The  equipment  and  maintenance  of  the  outly- 
ing culture  stations  are  paid  for  from  the  Congressional  appropriation. 
Besides  the  general  culture  stations  mentioned,  three  exclusively  viti- 
cultural  stations  have  been  established.  They  are  maintained  in  part 
by  private  means.  All  these  stations  together  do  not  represent  more 
tnan  half  of  the  climaticalljr  different  regions  of  the  State. 

Soil  studies, — The  following  are  some  of  the  results  already  ob- 
tained from  the  investigations  of  California  soils: 

(1)  In  nearly  all  cases  they  are  calcareous,  that  is,  they  contain 

*  Tlie  .first  summaries  of  results  of  this  work  were  published  in  Vol.  VI  of  the 
United  States  Census  of  1880.  and  in  the  Report  on  Arid  Lands  of  the  Pacific  Slope, 
U.  S.  Department  of  Agriculture,  1882, 


REPORT   OF   THE    OFFICE   OF   EXPERIMENT   STATIONS.         497 

sucli  an  amount  of  carbonate  of  lime  as  to  impart  to  them  the  dis- 
tinctive character  of  such  soils,  and  to  render  the  use  of  that  sub- 
stance iA  fertilizers  superfluous  and  ineffective. 

(2)  The  great  majority  contain  amounts  of  potash  largely  in  excess 
of  tnose  in  the  soils  east  of  the  Mississippi,  and  very  often  exceeding 
1  per  cent.  Potash  salts  are  also  frequently  found  circulating  freely 
in  the  soil  water.  The  inference  is  that  potash  will  not  be  generally 
needed  as  a  fertilizer  for  a  long  time  to  come. 

{Z)  On  the  other  hand,  phosphoric  acid  is  found  to  exist  in  rela- 
tively small,  amounts  in  the  soils  of  California  as  compared  with 
Oregon,  Washington,  Montana,  and  the  Eastern  States.  Phosphates, 
therefore,  may  be  profitably  used  in  many  localities  of  the  State. 
This  has  been  confirmed  by  actual  trial  at  the  central  Station, 
and  by  farmers;  for  while  lime  and  potash  salts  have  rarely  been 
effective,  phosphates  have  proven  very  useful  on  soils  somewhat 
worn. 

(-)  Attention  has  been  called  to  the  broad  fact,  heretofore  over- 
looked, that  the  accumulation  of  lime  in  the  soil  of  arid  regions  is 
as  necessary  a  consequence  of  the  climate  there  prevailing  as  is  that 
of  alkali  salts,  and  that  such  regions  must,  therefore,  be  expected 
ordinarily  to  have  calcareous  soils.  This  generalization  has  been 
amply  verified  by  numerous  analyses  of  sous  from  the  States  and 
Territories  west  of  the  one  hundredth  meridian  made  in  connection 
with  the  Northern  Transcontinental  Survey,  but  thus  far  unpub- 
lished. 

Analysis  of  water  for  domestic  and  manufacturing  purposes, — The 
unfitness  of  numerous  wells  and  springs  for  these  purposes  has  been 
shown,  and  in  some  cases  means  have  been  devised  for  rendering 
such  waters  fairly  good  by  appropriate  processes. 

Irrigation  loaters, — Important  differences  have  been  discovered  in 
the  mineral  ingredients  of  the  several  streams  used  in  this  State  for 
irrigation.  The  water  of  some  is  exceptionally  pure  (e.  a.,  the  Moke- 
lumne  and  King's  rivers);  others  contain  an  excess  or  alkaline  salts; 
others  supply  to  the  soil  sufficient  potash  to  replace  all,  or  nearly 
all,  of  that  withdrawn  by  crops.  An  examination  of  the  waters  of 
Tulare  Lake  showed  their  entire  unfitness  for  irrigation  purposes, 
and  prevented  the  construction  of  costly  irrigation  works,  which 
would  have  been  worse  than  useless.  It  is  now  proposed  to  drain  its 
waters  off  and  use  its  bed  for  agricultural  purposes.  The  territorv 
affected  by  this  question  is  as  large  as  Connecticut  and  Rhode  Island. 
The  results  of  the  examination  of  a  number  of  artesian  wells,  jrielding 
highly  saline  or  alkaline  water,  have  proved  very  important  in  their 
bearing  upon  the  use  of  the  water  for  irrigation. 

Alkali  Lands. — The  investigation  of  *  ^alkali  lands"  with  reference 
to  their  composition,  reclamation,  and  the  plants  suitable  for  them, 
is  of  growing  importance,  not  only  because  of  their  great  fertility 
under  the  right  treatment,  but  also  because  irrigation  without  proper 
drainage,  and  in  some  cases  the  nature  of  the  subsoil,  cause  altali  to 
rise  under  cultivation  where  none  was  ever  known  before.  The 
crude  attempts  to  reclaim  these  lands  by  surface  flooding,  heavy 
manuring,  etc.,  having  resulted  in  failure,  the  Station  undertook  their 
investigation  at  the  outset  of  its  work,  determined  their  nature,  and 
indicated  the  means  for  their  restoration  to  usefulness.  The  publi- 
cations in  1880  and  1886  on  this  subject  have  been  in  large  demand. 
The  remedies  suggested  are  largely  based  upon  the  lessening  of  the 
evaporation  of  water  from  the  surface  of  the  ground,  the  prevention 
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of  the  formation  of  crusts;  and  in  casaof  the  presence  of  the  moit 
noxious  ingredient,  carbonate  of  soda,  application  of  land  plaster, 
which  converts  it  into  a  relatively  harmless  ^neutral  salt.  Analysis 
having  further  shown  in  most  of  the  alkali  lands  large  supplies  of 
potash,  phosphates,  and  nitrates,  their  high  and  lasting  productive* 
ness  has  been  placed  beyond  cavil,  and  has,  in  numerous  cases  of  in- 
telligent treatment,  been  amply  confirmed  by  experience. 

Deposits  of  sulphate  of  lime. — In  the  hope  of  finding  an  abxmdant 
and  cheap  supply  of  land  plaster,  numerous  samples  of  rocks  have 
been  sent  to  the  Station  and  analyzed.  In  several  cases  the  analyses 
have  resulted  in  the  finding  of  gypsum  deposits,  one  of  which,  near 
Bakersfield,  in  Kern  county,  promises  an  abundant  supply  of  this 
ixnportant  material  at  reasonaole  prices. 

The  prevention  of  the  useless  expenditure  of  money  on  unprofita- 
ble ventures  along  these  lines  has  at  times  been  an  important  part  of 
the  work  of  the  Station.  In  one  case  when  a  mill  for  the  grinding 
of  the  impure  limestone  for  use  ad  a  fertilizer  was  in  course  of  erec- 
tion on  the  strength  of  favorable  reports  from  New  England,  the 
explanation  that  to  apply  limestone  in  a  region  whose  soils  already 
contained  from  d  to  8  per  cent  of  carbonate  of  lime  would  be  as  bad 
as  "carrying  coals  to  Newcastle"  promptly  caused  the  abandonment 
of  the  enterprise  before  much  money  was  invested  in  it. 

The  sugar-beet  in  California — Waier-melons, — It  may  be  fairly 
claimed  that  the  results  of  the  persistent  investigations  at  the  Station 
showing  the  high  quaKty  of  the  sugar-beets  grown  in  California  has 
had  its  full  share  in  the  conversion  of  public  and  private  opinion 
from  sugar-cane  and  sorghum  to  the  beet.  A  continuation  of  this 
line  of  research  in  connection  with  the  newly  established  culture 
stations  can  not  fail  to  lead  to  important  results.  Investigations 
published  by  the  Station  put  an  end  to  the  proposition  to  manufacture 
sugar  from  the  water-melon,  to  which  the  climate  of  the  great  valley 
of  California  is  wonderfully  adapted,  and  will,  it  is  hoped,  lead  to 
the  abandonment  of  the  objectionable  practice  of  sulphuring  fruit. 

Orape  culture, — Since  between  three  and  four  hundred  varieties  of 
^apes  have  been  indiscriminately  grown  in  the  State,  it  has  I>een  an 
important  part  of  the  work  of  the  Station  to  test  the  adaptation, 
bearing,  time  of  maturity,  liability  to  injury,  quality  and  character 
of  their  product,  whether  for  wine,  raisins,  or  table  use,  and  to  pre- 
vent the  confusion  arising  from  the  careless  or  fraudulent  use  ofthe 
wrong  names  for  particular  varieties. 

From  the  three  special  viticultural  stations  valuable  data  have 
already  been  obtained  for  the  several  varieties.  Some  have  proved 
worthless  and  others  very  valuable  in  the  localities  where  they  have 
been  tried.  A  number  of  varieties  grown  under  different  names 
have  been  proved  to  be  identical,  and  others  grown  under  the  same 
name  to  be  entirely  distinct.  Newly  imported  varieties  have  been 
propagated  for  trial  and  distribution,  e,  g.,  the  Huasco  Muscat  grape 
of  Chili,  which  is  now  grown  in  several  localities  in  preference  to 
the  Alexandria  Muscat. 

The  Station  has  studied  the  differences  in  the  same  variety  due  to 
difference  of  climate,  with  certain  well-marked  results.  In  appro- 
priate soil  and  climate  numerous  varieties  of  the  European  grape  show 
their  reputed  characteristics  in  California.  On  the  other  hand,  some 
grapes  tliat  in  the  Bay  climate  of  California  produce  highly  colored 
wines,  will  in  the  dry  and  hot  climate  of  the  SaH  Joaqum  Valley 
lose  that  quality  and  suffer  increase  of  t^nin,  decrease  of  acidity. 
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and  other  changes,  bo  that  only  light-colored,  astringent,  and  insipid 
dry  wines,  of  httle  or  no  m^rit,  can  be  made  from  them. 

It  has  also  been  shown'that,  contrary  to  expectation,  the  foot-hills 
of  the  Sierra  Nevada  will  not  yield  lighter  wines  than  the  Great 
Valley,  even  at  an  elevation  of  2,000  feet.  In  this  region  some  grapes 
have  somewhat  more  color  and  ferment  better  than  those  grown  in 
the  Vallejr,  and  their  wine  has  better  keeping  qualities.  Both  regions 
are  mamfestly  best  adapted  to  the  growing  o^-  sherry,  port,  and 
raisin  grapes,  while  the  slopes  and  valleys  of  the  Coast  Kange  must 
be  looked  to  for  wines  of  the  Claret,  Burgundy,  Sauterne,  and  Rhen- 
ish types,  that  have  already  obtained  wide  approval. 

Wine  making, — Elaborate  experiments  on  the  methods  of  wine 
making  and  kindred  subjects  have  been  conducted  and  reported  by 
the  Station.  With  the  rest,  methods  of  fermentation  ;  wme  colors 
and  their  progressive  extraction  from  the  grape-skins  during  fermen- 
tation; wme  neating,  or  ** pasteurizing;"  and  the  electro-magnetic 
process  of  wine  treatment  have  been  studied  with  most  interesting 
results.  Much  attention  has  been  given  to  the  deteqtion  of  adulter- 
ations in  wines,  especially  as  regards  the  alleged  artificial  coloring 
and  the  addition  of  salicylic  acid  for  preservation.  To  the  credit  of 
the  California  product  it  must  be  said  that  in  but  a  few  instances  were 
such  adulterations  detected,  and  those  mostly  in  samples  from  one 
and  the  same  commercial  source. 

Introduction  of  trees  valuable  for  California, — Of  the  varieties  of 
North  and  South  American,  European,  Australian,  Chinese,  Japanese, 
and  other  trees,  with  which  the  Station  has  conducted  successful 
experiments,  a  few  have  been  selected  as  worthy  of  especial  men- 
tion. The  lack  of  hard-wood  timber  suitable  for  the  manufacture 
of  a^cultural  implements,  staves,  etc.,  in  California,  early  led  the 
Station  to  experiment  with  the  Eastern  oaks,  hickories,  and  other 
species  valued  as  timber  trees.  The  results  indicate  that  the  growth 
of  these  oaks  and  hickories  is  very  slow  and  unsatisfactory,  and 
that  their  introduction  for  timber  culture  is  not  to  be  encouraged. 
On  the  other  hand,  it  has  been  shown  that  the  European  or  En- 
glish oak  {Quercus  pedunculata)  makes  a  very  rapid  and  satisfactory 
growth  even  in  a  very  dry  climate,  provided  the  soil  is  deep  enough 
to  enable  the  tree  to  send  its  tap-root  down  to  moisture.  Reports 
received  from  different  parts  or  the  State  regarding  the  growth  of 
trees  of  this  species  from  the  acorns  ahd  seedlings  distributed  by  the 
Station,  make  it  seem  probable  that  this  oak  will  be  the  hard- wood 
tree  of  the  future  for  the  Pacific  coast.  The  cork  oak  has  also  been 
extensively  distributed,  and  promises  to  supply  in  the  future  one  of 
the  great  needs  of  the  wine  industry. 

The  camphor  tree  of  Japan  and  China  seems  also  adapted  to  a 
large  area  of  this  region.  Its  growth  is  rapid.  A  tree  in  Yuba 
county  in  fourteen  years  reached  a  height  of  50  feet.  An  especial 
advantage  of  this  tree  for  ornament  alone  is  its  exemption  from 
insect  parasites,  which,  especially  in  the  coast  regions,  trouble  all 
our  indigenous  evergreens  and  materially  stunt  their  growth. 

Few  species  of  trees  seem  as  well  adapted  to  our  hot  summers  and 
drying  winds  as  the  various  species  of  Marus  that  have  been  tried 
here.     Especially  can  this  be  said  of  the  Morus  japonica,  a  species 
as  valuable  for  food  for  the  silk- worm  as  for  shade.    It  far  excds  the' 
Caicdpa  speciosa,  which  suffers  from  dry  winds. 

There  can  now  be  no  question  that  with  the  English  oak,  the  black 
wattle  {Acacia  decurr ens)  y  the  black  wood  acacia  {Acacia  melanoxy- 
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lon)f  the  camphor  tree,  and  several  species  of  eucalyptus  (all  rapid- 
growing  trees),  the  entire  Coast  Range  9f  California,  so  far  asit  nas 
sufficient  soil,  can  be  covered  with  forest  if  desired;  and  the  same 
is  true  of  the  Great  Valley.  Of  trees  of  slower  growth  there  are,  of 
course,  very  many  that  could  be  used. 

Or  asses  and  forage  phxnfs, — The  efforts  of  the  Station  to  find  forage 
plants  and  grasses  adapted  to  the  arid  regions  have  met  with  great 
popular  favor.    For  years  there  has  been  a  constant  call  for  peren- 
nial plants  which  will  retain  their  verdure  during  the  dry  summer 
and  survive  much  closer  pasturing  than  annuals.     Alfalfa  (Medicago 
sativ^a)  has  long  proved  a  priceless  boon  upon  the  naturally  moist  or 
irrigated  lands  or  the  interior  and  southern  coast  valleys,  but  does 
not  make  winter  growth,  nor  does  it  thrive  on  the  upland  pastures  of 
the  dairy  regions  of  the  Coast  Range.    The  Station,  with  its  co-oper- 
ating experimenters  indifferent  parts  of  the  State,  has,  therefore,  made 
wide  trials  with  a  large  numoer  of  plants,  including  Schradefs 
brome  grass  and  Hungarian  brome  grass  {Bromtis  unioloides  and 
B,  inermis)  ;  New   Zealand  millet  grass   {Milium    muUiilorum) ; 
^'  Gazon"  {Paspahim  dilatatum);  Texas  blue-grass  {Poaaramnifera)] 
tall  oat  grass  {Arena  elatior);  orchard-grass  {Daciylis  glomerda)] 
perennial  ray  grass  {Lolium  perenne);  and  a  new  Japanese  grass 
{Agropynim  japonicum).    All  these  possess  valuable  characteristics 
and  are  coming  into  wide  use. 

Experiments  with  varieties  of  sorghum,  especially  **  Amber  "and 
**  Orange  "canes,  of  "Kaffir"and  ^'Egyptian"  corns,  and  of  "Jersey 
kale,"  have  demonstrated  the  possibility  of  securing  with  them  on 
moist  or  irrigated  lands  a  vast  amount  of  summer  feed,  which  is  of 
inestimable  value  to  dairymen  in  keeping  up  the  flow  of  milk  when 
the  natural  pastures  are  dry.     The  silo  is  now  being  introduced  into 
the  State  with  a  view  to  the  storage  of  forage  plants  grown  in  the 
winter  and  spring  for  summer  and  fall  use — "a  complete  reversal  of 
the  dairy  economy  of  the  Eastern  States." 

Meteorology. — Observations  are  made  at  Berkeley  by  the  depart- 
ment of  civil  engineering  and  astronomy  of  the  University,  and  at 
the  outlying  stations  by  the  foremen  in  charge. 

Entomology, — Among  the  important  investigations  have  been  those 
connected  with  the  introduction  of  vines  resistant  to  the  grape  phyl- 
loxera, and  of  varieties  of  wheat  resistant  to  the  Hessian  ny;  warfare 
against  scale  insects*  experiments  in  the  use  of  insecticide  gases, 
and  especially  of  hydrocyanic  gas  in  its  application  to  citrus  trees; 
analyses  of  alkalis  and  soaps  offered  for  sale  as  insecticides,  and  the 
preparation  of  a  standard  formula  for  whale-oil  soap. 

Mycology, — Extended  observations  and  experiments  have  been 
made  on  the  Oidium  of  the  vine  and  the  proper  use  of  sulphur  as  a 
remedy  for  this  fungus;  and  on  Ftbsicluaium  dendriticum  and  the 
prevention  of  this  disease  by  spraying  the  trees  with  sulphide  of 
soda  and  whale-oil  soap. 

Distribution  of  seeds  and  plants. — For  nearly  twenty  years  numer- 
ous varieties  of  native  and  foreign  trees,  shrubs,  gr^asses,  cereals, 
and  forage,  fiber,  medical,  and  oil  yielding  plants  have  been  prop- 
agated at  the -University,  and  the  distribution  of  seeds  and  plants, 
begun  on  a  small  scale  early  in  the  history  of  the  Station,  has  now 
attained  large  proportions.  During  1889,  packages  containing  sev- 
eral kinds  of  seeds  of  plants  were  sent  to  nine  hundred  and  ninety- 
four  applicants  in  all  except  two  small  mountain  counties  of  the 
State.    From  the  outset  the  Station  has  required  applicants  to  pay  a 
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Bmall  sum  for  packing  and  postage  or  express.  These  payments  do 
not  fully  cover  the  cost  of  tne  distribution,  but^  it  is  believed,  have 
served  to  make  it  more  useful  than  it  would  have  been  if  no  Charge 
had  been  made. 

ILLUSTRATIONS  OP  STATION  WOBK  BY   TOPICa^^ 

FERinuaaERS — the  wants  of  different  soms. 

In  the  Eastern  and  Southern  States,  whose  soils  have  been  worn  out 
by  cropping  without  return  of  plant  food,  artificial  fertilizers  have 
become  a  necessity,  and  many  millions  of  dollars  are  expended  for 
them  every  year.  There  have  been  two  great  difficulties,  however, 
in  their  purchase  and  use.  Inferior  wares  have  been  offered  for  sale^ 
and  farmers  have  not  known  how  to  distinguish  between  the  ffooa 
and  the  bad,  nor  have  they  understood  what  materials  best  fitted  the 
wants  of  their  soils  and  crops.  To  put  $10  worth  of  phosphate  on 
an  acre  of  land  that  does  not  need  phosphoric  acid,  or  to  use  that 
alone  on  a  soil  which  needs  nitrogen  or  potash  as  well  as  phosphoric 
acid,  is  to  waste  not  only  the  money  expended  for  the  fertilizer,  but 
the  labor  and  the  use  of  the  land.  Farmers  have  lost  a  great  deal  in 
the  purchase  of  fertilizers  of  poor  quality,  but  they  have  lost  much 
more  in  buying  and  using  materials  not  adapted  to  their  wants. 

Two  things,  then,  are  needed.  First,  commercial  fertilizers  should 
be  sold  on  tne  basis  of  their  actual  composition  as  tested  by  analysis. 
Second,  information  is  required  as  to  tne  wants  of  soils  and  the  ma- 
terials which  supply  the  lacking  plant  food  most  economically.  But 
underneath  these  needs  is  a  f unaamental  one,  that  the  farmers  them- 
selves shall  have  an  intelligent  knowledge  of  the  composition  of 
fertilizers,  the  wants  of  their  crops,  the  materials  which  their  soils 
can  supply,  and  the  ways  in  which  the  elements  of  plant  food,  which 
their  soils  lack,  and  wnich  neither  tillage  nor  the  manures  of  the 
farm  can  furnish,  may  be  most  advantageously  supplied  by  artificial 
fertilizers. 

The  important  rule  is  to  make  the  most  of  the  resources  of  the  soil 
by  proper  tillage;  to  husband  carefully  the  manurial  products  of  the 
farm;  to  enlarge  these  by  the  purchase  of  feeding stuflPs  which  make 
rich  manure;  and  to  buy  commercial  fertilizers  to  supply  what  is  then 
lacking. 

OFFICLiL  EXAIONATIONS  OF  FERTIUZEBfi^— FEBTnilZEB  ANALYSIS. 

^  The  stations  in  some  twenty-four  States  make  analyses  of  commer- 
cial fertilizers  under  such  regulations,  in  each  case,  as  are  prescribed 
by  the  State  law,  or  the  authorities  of  the  station,  or  both.  In  some 
States  the  fertilizer  control  is  exercised  by  agricultural  boards  or 
commissions,  in  connection  with  the  stations  or  otherwise. 

Fifteen  or  twenty  years  a^o  but  very  little  was  done  to  regulate 
the  trade  in  commercial  fertilizers  in  the  United  States.  The  mate- 
rials were  sold  upon  the  basis  of  general  recommendations  rather 
than  of  actual  composition.  Some  of  the  fertilizers  in  the  market 
were  absolutely  fraudulent ;  others  were  of  the  best  quality  and 
sold  at  very  reasonable  prices.  This  state  of  affairs  was  unsatisfac- 
tory to  manufacturer,  seller,  and  consumer.  The  advocates  of  the 
establishment  of  experiment  stations  and  the  exercise  of  fertilizer 
examination  by  them  cited  experience  in  Europe,  where  the  control  by 
chemical  analysis  was  so  efficient  that  commercial  fertilizers  were 
bought  and  sold  with  the  samo  confidence  as  were  flour,  or  coffee,  or 
Xg  89 84 
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cotton  cloth,  and  urged  that  the  same  result  might  be  secured  here. 
The  improvement  since  that  time  has  been  noteworthy,  and  al- 
though the  condition  to-day  is  not  all  that  is  to  be  desired,  it  is 
safe  to  sav  that  in  the  States  where  the  fertilizer  examination  has 
been  wisely  instituted  the  results  are  all  that  were  promised. 

Methods  of  fertilizer  inspection  vary  widely  in  different  States  and 
greater  uniformity  is  much  to  be  desired.     In  general,  however,  the 
State  laws  require  that  the  fertilizers  when  sold  shall  be  accompanied 
by  a  statement  of  their  composition,  that  is  to  say,  the  amounts  ot 
the  valuable  ingredients,  nitrogen,  phosphoric  acid,  and  potash,  which 
they  contain.     Samples  are  collected  by  oJSBcers  of  the  station  and 
other  parties,  or  are  supplied  by  purchasers  or  dealers,  and  analyzed 
at  the  station  or  by  a  State  officer.    A  comparison  of  the  analysis 
of  a  ^ven  fertilizer  as  sold,  with  the  statements  or  ^arantees  of  com- 
position, enables  the  purchaser  to  judge  of  its  merit.     It  isalsoqnite 
common  to  estimate  the  commercial  or  trade  values  of  fertilizers 
by  ascribing  a  given  value  per  pound  to  each  of  the  valuable  in- 
gredients.   These  trade  values  are  based  ui)on  a  comparison  of  the 
composition  and  cost  of  standard  articles  in  the  markets,  and  are 
revised  from  year  to  year. 

The  following  is  a  simple  example  of  thp  use  of  such  valuationfl: 
Suppose  a  ton,  of  2,000  pounds,  of  fine  ground  bone  to  contain  4  per 
cent  of  nitrogen   and  25  per  cent  of  phosphoric  acid,  or,  in  otner 
words,  80  pounds  of  nitrogen  and  500  pounds  of  phosphoric  acid;  at 
a  trade  value  of  16^  cents  per  pound  tne  nitrogen  would  be  worth 
$13.20,  and  at  7  cents  per  pound  the  phosphoric  acid  would  be  worth 
$35,  making  the  total  market  value  of  the  ton  of  bone  $48. 20.    If  the 
farmer  bought  this  bone  in  the  market  in  1889  for  a  price  which  did 
not  exceed  §48,  he  could  not  fairly  complain  th'at  he  was  getting  less 
than  his  money's  worth  of  nitrogen  and  phosphoric  acid  in  ^he  bone. 
But  if  his  land  did  not  need  such  a  f  ertihzer  he  wasted  his  money  in 
buying  bone  at  an^r  price.    For  this,  however,  the  farmer  himself, 
and  not  the  dealer  in  fertilizers,  i3,  of  course,  responsible. 

The  advisability  of  publishing  tne  estimated  values  per  ton  with 
the  anal}rses  of  fertilizers  has  been  called  in  question.  It  has  been 
urged,  with  justice,  that  by  these  means  the  attention  of  the  farmer 
is  drawn  away  from  the  actual  composition  of  the  fertilizer,  and 
directed  only  to  a  pecuniary  estimate  which  can  not  be  in  all  re- 
spects satisfactory  as  a  measure  of  the  market  value,  and  is  very  far 
from  a  correct  measure  of  the  agrictdtural  value,  i.  6.  the  benefit 
which  will  come  from  the  use  of  a  fertilizer  in  any  ^ven  case.  A 
fertilizer  law  lately  passed  by  the  Massachusetts  legislature  practi- 
cally does  away  with  this  method  of  estimating  values  per  ton,  and 
provides  only  lor  publication  of  the  results  of  the  analyses  and  the 
guarantees. 

IMPROVBMENT  IN  OOMMEKCIAL  FSRHLIZSBS. 

In  Connecticut  the  farmers  are  especiallv  interested  in  manures 
and  fertilizers.  The  Connecticut  Station  has,  therefore,  naturally 
devoted  a  large  share  of  its  attention  to  commercial  fertilizers.  The 
result  has  been  that  inferior  materials  have  been  driven  from  the 
markets  of  the  State,  and  not  ojily  that,  but  the  farmers  have  been 
taught  much  concerning^  the  relative  values  of  the  materials  they 
buy  or  produce  for  feeding  their  crops,  and  how  to  utilize  them  most 
advantageously. 

When  the  Station  beffan  its  work  in  1875,  a  number  of  brands  of 
fertilizers  then  being  sold  in  the  State  were  analyzed  and  their  com- 
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position  compared  witli  the  selling  price.  It  vappeared  that,  at  the 
Tate  farmers  were  paying,  the  nitrogen  cost  from  lOi  cents  to  $1.67, 
and  the  soluble  phosphoric  acid  from  lOf  to  26i  cents  per  pound. 
The  report  of  the  Station  for  1888  shows  that  the  nitrogen  m  the  ferti- 
lizers sold  in  the  State  in  that  year  cost  from  12  cents  to  18  cents, 
and  the  soluble  phosphoric  acid  from  8  cents  to  8i  cents.  There 
were  no  fraudulent  articles  in  the  market.  Connecticut  farmers  pay 
over  $200,000  yearly  for  the  phosphoric  acid  of  commercial  fertilizers. 
In  this  item  alone  the  Station  saves  more  than  its  cost. 

In  the  annual  report  of  the  North  Carolina  Station  for ,1888  it  is 
stated  that  in  1877,  when  the  Station  was  established,  the  average 
cash  price  of  the  ammoniated  fertilizers  was  $43.50  per  ton.  This 
same  fertilizer  in  1888  could  be  bought  for  $27.50,  a  reduction  in 
price  of  $16  per  ton.  It  is  not  claimed  that  the  Station  was  the  sole 
cause  of  this  reduction,  but  that  it  aided  largely  toward  this  end  by 
a  judicious  control  of  the  trade,  which  resulted  in  the  renewal  of 
confidence  between  the  dealers  and  consumers,  in  the  prevention 
of  fraud,  and  in  the  production  of  healthy  competition. 

The  New  Jersey  Station  (in  its  annual  report  for  1888)  reports  that, 
from  the  nearest  estimates  the  Station  can  make,  about  33,600  tons 
were  sold  to  the  farmers  of  that  State  during  1888,  with  a  value  of 
$1,125,800.  The  analyses  show  that  the  respectable  manufacturers 
are  becoming  more  careful  to  make  their  goods  conform  closely'  to 
their  published  guarantees  of  composition.  But  few  brands  of  spuri- 
ous or  of  greatly  overrated  fertilizers  were  sold  in  that  year,  and 
these  must  have  been  in  very  small  quantities. 

'   HOME-MIXED  FEBTIUZEBS. 

* 

In  some  localities  where  farmers  have  become  expert  in  the  use  of 
the  results  of  the  analyses  of  fertilizers  through  field  experiments 
and  other  experience,  the  advisability  of  mixing  the  fertilizers  at 
home  is  actively  discussed. 

The  question  is  whether  it  is  better  for  the  individual  farmer  to  buy 
the  raw  materials  and  compound  his  fertilizers,  or  to  buy  them 
already  mixed  in  the  form  of  ammoniated  superphosphates,  "com- 
plete fertilizers,"  and  other  special  fertilizers  for  aiJSferent  crops,  pre- 
1)ared  by  formulas  of  one  kind  or  another.  The  analyses  of  f erti- 
izers  ofirered  for  sale  in  the  markets  show  the  quantities  of  nitrogen, 
phosphoric  acid,  and  potash,  and  the  forms  of  combination  of  these 
inCTedients,  i,  e.  whether  the  nitrogen  occurs  as  nitrate  in  nitrate  of 
soaa,  or  as  sulphate  in  sulphate  of  ammonia,  or  as  organic  nitrogen 
in  dried  blooa,  tankage,  nsh  scrap,  etc. ;  phosphoric  acid  as  soluble 
or  insoluble;  superphosphate  in  bone,  raw  phosphate,  or  other  mate- 
rial; and  potash  in  muriate,  kainit,  or  other  Grerman  potash  salts. 
Comparison  of  the  composition  with  the  price- per  ton  snows  the  cost 
of  a  pound  of  each  valuable  ingredient.  The  purchaser  can  either 
mix  at  home  the  nitrogen,  phosphoric  acid,  or  potash  in  nitrate  of 
soda,  dried  blood,  fish,  phosphate,  bone,  or  potash  salts,  selected  in 
the  materials  which  furnish  him  these  valuable  ingredients  in  the 
forms  and  quantities  he  desires  and  at  the  least  cost;  or  he  can  buy 
the  mixtures  already  compounded  in  the  various  brands  of  commer- 
cial fertilizers  offered  for  sale. 

The  Connecticut  Station  has  made  a  study  of  this  matter  by  analyz- 
ing samples  of  home-mixed  fertilizers  and  comparing  their  composi- 
tion and/ cost  with  those  of  the  fertilizing  materials  as  sold  in  the 
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markets.    The  results  are  published  in  one  of  the  bulletins  of  the 
Station,*  from  which  the  following  statements  are  quoted: 

The  average  cost  of  materiaJB  for  the  fertilizers  referred  to  in  this  baUetin  haa 
been  $83.79  per  ton,  delivered  at  the  purchaser's  freight  station.  Two  doUarB  will 
fully  cover  the  cost  of  screening  and  mixing.  (From  $1  to  $1.50  is  the  estimate  of 
those  who  have  done  the  work^  At  the  higheist  estimate,  therefore,  the  average 
cost  of  these  home-mixed  fertilizers  has  been  $85.79  per  ton.  The  average  valuation 
has  been  $88.83  per  ton.  In  no  case  has  the  valuation  been  less  than  the  cost  of  the 
chemicals  mixea.  Tlie  valuation  of  ready-mixed  fertilizers,  on  the  other  hand,  is 
quite  uniformly  less  than  their  cost. 

The  advantages  claimed  for  home-mixing  are: 

(!)  Each  ingredient  can  be  separately  examined  by  the  porchaser,  and,  if  ne&> 
essaxy,  sent  to  the  experiment  station  for  analysis.  The  detection  of  inferior  forms 
of  nitrogen  or  phosphoric  acid  is  much  easier  and  more  certain  in  a  single  article 
than  in  a  mixture. 

(2)  It  is  self-evident  that  an  intelligent  farmer,  by  home-mixing,  is  better  able 
tlian  any  one  else  can  be  to  adapt  the  composition  of  his  fertHizers  to  the  special 
requirements  of  his  laud  as  well  as  of  his  crop;  and  how  greatly  the  soil  require- 
ments vary  in  this  State,  even  over  a  small  area,  is  strikingly  shown,  by  the  field 
experiments  annually  reported  by  our  farmers  through  the  sta^^ions. 

(3)  It  is  claimed  that  the  same  quantity  and  quality  of  plant  food  costs  much  less 
in  home-mixtures  than  in  ready-made  mixtures,  because  the  cash  purchaser  of  fer- 
tilizer chemicals  deals  directly  with  the  importer  or  manufacturer,  not  with  the 
middle-man  or  retailer,  and  receives  quotations  without  reference  to  the  prices  asked 
in  his  neig]iborhood  by  retailers  of  the  same  goods. 

There  is  no  longer  any  question  as  to  the  expediency  of  home-mixing  in  many 
cases.  From  such  raw  materials  as  are  in  our  markets,  without  the  aid  of  tnillitig 
machinery,  mixtures  can  be  and  are  annually  made  on  the  farm  which  are  uniform 
in  quality,  fine  and  dry,  and  equal  in  all  respects  to  the  best  ready-made  fertilizers. 

Ijie  economy  of  home-mixing  depends,  of  course,  on  the  prices  w^hich  sellers  of 
mixed  goods  are  willing  to  take  and  on  the  cost  of  fertilizer  chemicals  delivered  as 
near  the  farm  as  mixed  goods  can  be  bought.  There  is  always  a  chance  for  the 
farmer  who  studies  the  market  and  the  n^ds  of  his  farm  to  save  enough  in  the 
purchase  of  his  fertilizers  to  make  just  the  difference  between  profit  and  loss  on  a 
crop;  and  in  farming,  as  in  everythmg  else  where  competition  is  close,  profit  usually 
comes  from  care  in  these  small  margins  of  expense.  Perhaps  home  mixtures  are 
not,  indeed,  always  and  everywhere  cheaper  or  more  economical  than  commercial 
mixtures,  but  it  will  often  happen  that  money  can  be  saved  b^  the  timely  purchase 
of  raw  materials  and  their  mixture  on  the  farm.  Elach  individual  farmer  ought  to 
be  the  best  or  only  judge  of  the  economy  of  home-mixing  in  his  particular 
well  as  of  th^  ^'  formulas  "  which  are  best  adapted  to  his  soil  and  crops. 


ASHES  AS  A  FERTILIZBB. 

The  following  statements  are  from  one  of  the  bulletins  of  the  Con- 
nocticut  Station,!  which  gives  results  of  a  considerable  number  of 
analyses  : 

Ashes  vary  a  good  deal  in  composition.  ♦  ♦  ♦  The  ashes  from  household  fires 
in  New  England  as  a  rule  contain  more  potash  and  phosphoric  acid  than  Canadian 
or  Western  ashes. 

Leached  and  unleached  Canada  ashes  have  approximately  the  following  percent- 
age composition: 


Sand,  earth,  and  charcoal 

Moisture 

Carlx)nat©  with  some  hydrate  of  lime 

Potash  (chiefly  as  carbonate) 

Phosphoric  acid 

Other  matters  by  difference 


Unleached 
ashes. 


13.0 

12.0 

61.0 

5.5 

1.9 

6.0 


100.0 


Leached 
ashes. 


13.0 

30.0 

61.0 

1.1 

1.4 

8.6 


100.0 


*  Connecticut  (State)  Station  Bulletin  No.  98. 
t  Connecticut  (State)  Station  Bulletin  No.  100. 
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It  appears  from  this  statement  that  more  than  half  the  weig:ht  of  hoth  leached 
and  imleached  ashes,  consists  of  lime,  partly  as  hydrate  hut  chiefly  as  carbonate, 
which  is  the  same  material  chemically  as  chalk  or  limestone,  but  finer,  and  so 
likely  to  be  quicker  in  its  action. 

It  has  long  been  known  that  chalk  or  limestone  may  benefit  both  Terr  heavy  and 
very  light  Ismds,  making  the  one  looser  in  texture  and  less  apt  to  puddle,  and  the 
other  closer  and  more  compact.  It  does  this  in  the  one  case  by  separating  the  par- 
ticles of  Bticky  olay  and  in  the  other  by  filling  up  the  interspaces  of  a  coarse  soiL 
A  writer  on  agriculture  in  the  early  part  of  the  last  century  says  of  chalk:  **  It 
causes  great  fertility,  especially  on  sucn  le.nds  as  are  apt  to  lose  the  riches  of  dungs 
laid  on  them  and  to  forget  in  a  little  time  that  they  have  had  any  kind  and  indiu- 
gent  benefactor.  Here  chalk  is  of  excellent  use  to  drive  away  such  ingratitude, 
having  a  retentive  quality  to  inclose  and  stay  the  salts." 

It  needs  to  be  borne  in  mind  that  potash  or  soda  lye  binds  a  clay  soil,  making  it 
heavier,  more  tenacious  and  cloddy  than  before,  ani^  it  may  be  that  on  this  accoimt 
a  heavy  application  of  urUeached  ashes  to  a  clay  soil  would  either  not  help  it  at  all  or 
even  damage  it,  while  on  light  soils  uuleached  ashes  would  be  more  beneficial  than 
leached  ashes.  This  favorable  action  on  Ught  soils  has  made  ashes  popular  in  this 
State,  where  our  soil  is  for  the  most  part  light  and  sandy.  They  "  keep  the  soil 
moist,'*  as  the  saying  is;  that  is,  by  filhng  up  the  pores  and  compacting  it  the  soil 
water  is  made  to  rise  more  readily  in  it  from  the  subsoil,  bringing  plant  food  with 
it  and  preventing  drought. 

Besiaes  this  action  of  ashes,  which  is  in  large  part  at  least  mechanical,  they  also 
tend  to  correct  "  sourness  "  of  the  soil.  In  most  cases  this  is  not  due  to  free  acid 
but  to  the  presence  of  soluble  iron  salts,  which  in  undue  quantity  are  poisonous  to 
plants,  ana  in  smaller  quantities  show  that  the  soil  is  sta^ant  and  needs  aeration. 
Ashes  precipitate  these  salts  and  open  the  soil  that  contains  them  to  the  air  by  mak- 
ing it  looser  in  texture. 

When  potash  salts  have  been  used  in  large  quantities  and  the  potash  has  been 
largely  taken  up  by  a  rapidly  growing  crop,  as  tobacco,  leaving  most  of  the  acid 
with  which  the  potash  was  combined  in  the  soil,  ashes  or  lime  may  profitably  bo 
used  to  neutralize  it.  Our  best  tobacco  growers  use  stone  lime  or  cotton-hull  ashes 
largely  on  their  tobacco  land  with  excellent  results. 

A  tnird  way  in  which  ashes  benefit  land  is  in  promoting  nitrification;  that  proc- 
ess by  which  the  more  or  less  inert  nitrogenous  matters  in  the  soil  are  mode  to 
yield  nitrates,  from  which  our  field  crops  obtain  most,  if  not  all,  their  nitrogen 
supply.  This  process  is  in  some  wav  connected  with  the  life  of  low  organisms, 
which  are  invariably  present  in  fertile  soils.  Nitric  acid  c£in  be  produced,  how- 
ever, only  when  carbonate  of  lime  is  present  to  supply  a  base  with  which  the  acid 
may  combine,  and  a  soil  mildly  alkaline  is  the  one  most  favorable  to  the  growth  of 
these  organisms  and  the  formation  <>f  nitrates. 

Such  is,  in  brief,  our  present  knowledge  regarding  the  action  of  ashes.  It  is  clear 
that  the  quantities  of  potash  and  phosphoric  acid  present  do  not  wholly  measure 
the  value  of  ashes,  nor  does  it  pay  to  nuy  them  simply  to  supply  a  deficiency  of 
these  two  things  in  the  manure.  The  quantities  of  potash  ana  phosphoric  acid  in 
a  ton  of  ashes,  costing  $12  to  $15,  can  be  bought  in  the  form  of  muriate  of  potash 
and  superphosphate  of  lime  for  $8  or  $9.  But  ashes  temper  cei-tain  soils,  making 
them  easier  to  work,  moister,  and  more  retentive  of  manure,  correcting  **soumess, ' 
promoting  the  solution  of  plant  food  in  them  and  so  preparing  the  way  for  the  use 
of  fertilizers  which  directly  applied  naight  be  wasted.  To  accomplish  these  ends 
ashes  have  to  be  used  in  considerable  quantity,  and  probably  a  single  heavy  dose 
would  help  more  th^i  the  same  quantity  apphed  in  fractions  through  three  or  four 
successive  years  if  the  object  is  to  ch^ige  the  mechanical  condition  of  the  soil  strik- 
ingly. 

The  main  points  may  be  summarized  thus : 

(1)  A  large  part  of  ashes,  leached  as  well  as  unleached,  consists  of  carbonate  of 
lime,  which  may  benefit  land  in  three  ways :  First,  it  binds  loose  soils  and  makes 
them  hold  moisture,  and  on  the  other  hand  makes  clay  soils  less  stiff.  Second,  it 
corrects  *'  sourness  *'  in  the  soil,  caused  either  by  soluble  iron  salts  or  mineral  acids. 
Third,  it  favors  nitrification. 

(2)  Hence  the  value  of  ashes  never  wholly  nor  always  chiefly  consists  in  the  plant 
food  which  thev  contain. 

(3)  It  is  possible  that  a  heavy  application  of  unleached  ashes  might  injure  a  heavy 
day  soil  by  reason  of  the  alkali  in  them. 

FIELD  EXPERIMENTS  WITH  FERTILIZERS— SOIL  TESTS  BT  FARMERS. 

The  chemical  analysis  of  soils  is  in  some  cases,  notably  in  the  newly- 
settled  regions,  an  emcient  means  for  determining  their  needs,  and 
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there  is  good  ground  to  hope  that  research  will  help  to  make  it  much 
more  generally  useful  than  it  now  is.  But  experience  in  the  long 
cultivated  regions  of  the  Eastern  States  has  shown,  that,  on  the  whole, 
the  most  convenient  way  to  test  the  wants  of  a  given  farm  or  field 
where  artificial  fertilizers  are  to  be  used  is  to  put  the  question  to 
the  soil  with  different  fertilizing  mat-erials  and  get  the  answer  in  the 
crop  produced.  This  principle  has  been  followed  by  a  number  of 
stations  and  by  many  larmers  in  the  Eastern  and  Southern  States, 
In  March,  1889,  in  response  to  an  invitation  by  the  Office  of  Experi- 
ment Stations,  under  the  authority  of  the  Secretary  of  Agriculture, 
the  directors  of  a  number  of  stations  especially  interested  in  field 
experiments  with  fertilizers  met  at  the  Department  of  Agriculture, 
in  Wafihington,  for  conference  regarding  plans  for  co-operative  work 
Uniform  plans  for  soil  tests  with  fertilizers,  to  be  conducted  by 
farmers  under  the  direction  of  the  stations,  were  agreed  upon,  and 
arrangements  were  made  for  other  field  experiments.  These  plans 
are  essentially  the  same  as  have  been  followed  by  some  of  the  sta- 
tions for  a  number  of  years  past. 

DIFFERENCES  IN  SOILS  AND  CROPS  AS  TO  PLANT  FOOD  NEEDED. 

The  results  of  work  in  this  line  have  shown  the  wide  differences 
in  the  needs  of  different  soils.  In  some  cases  fertilizers  supplying 
phosphoric  acid,  such  as  superphosphate  and  bone,  have  proved 
extremely  beneficial;  in  others  they  have  been  almost  useless.  The 
same  is  true  of  fertilizers  containing  potash  and  nitrogen. 

Superphosphate,  either  alone  or  with  farm  manures,  has  in  sonae 
instances  made  a  remarkable  increase  in  the  crop,  while  in  others  it 
is  without  effect.     In  not  a  few  cases  a  dressing  of  potash  salt  in  the 
form  of  muriate  has  been  remarkably  effective.    Frequently  a  mixt- 
ure of  different  materials  is  found  essential,  and  often  a  so-called 
"complete  fertilizer "  has  been  found  most  profitable.     The  great 
advantage  is  in  finding  what  materials  fit  the  special  needs  of  i)ar- 
ticular  soils  and  what  forms  and  amounts  of  the  fertilizers  may  be 
most  economically  applied.    The  fundamental  principle  in  the  use 
of  commercial  fertilizers  is  to  select  those  materials  which  supply  in 
the  best  forms  and  at  the  lowest  cost  the  plant  food  which  the  crop 
needs  and  the  soil  fails  to  furnish. 

POTASH  IN  FERTILIZERS. 

In  New  Hampshire  *  soil  tests  were  conducted  on  the  Station  farm 
during  four  years  (1885-88)  with  a  variety  of  fertilizers.  In  general 
the  results  indicate  that  on  this  soil  potash  led  in  effectiveness,  with 
phosphoric  acid  second,  and  nitrogen  last.  In  experiments  with 
clover,  it  was  shown  here,  as  in  England  by  Lawes  and  Gilbert,  that 
the  yield  of  hay  followed  very  closely  the  per  cent  of  potash  in  the 
fertilizer.  The  development  of  clover  wnere  mineral  fertilizers, 
especially  those  containing  potash,  were  used,  coupled  with  the  fact, 
which  may  be  regarded  as  pretty  well  established,  that  le^minous 
plants  obtain  nitrogen  from  the  air,  makes  the  use  of  such  fertilizers 
a  very  important  matter  in  regions  like  this.  In  New  Jersey f  co- 
operative soil  tests  have  been  carried  on  by  the  Station  and  fanners 
under  its  direction  in  different  parts  of  the  State  for  nine  years. 

♦  New  Hampshire  Station  Bulletin  No.  6. 
f  New  Jersey  Station  BuUetin  No.  54. 
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IS'itrate  of  soda,  superphosphate,  and  muriate  of  potash,  singly,  two  by 
"fewo,  and  all  three  together,  were  used  in  these  experiments,  together 
"wth  plaster,  kainit,  and  fine  barn-yard  manure.  With  sorghum 
other  fertilizers  and  combinations  were  added.  Some  of  the  results 
xnay  be  thus  summarized: 

Com. — Experiments  by  Messrs.  Thompson  and  J.  Voorhees  for 
"five  years  on  all  parts  of  their  farms  confirm  the  conservative  con- 
clusions reached  in  1882  and  1883,  that  while  all  fertilizing  ele- 
onents  are  effective,  potash  is  by  far  the  most  profitable  for  corn. 
The  exfjerience  of  Mr.  Thompson  also  indicates  that  kainit  is  more 
economical  than  muriate  of  potash. 

Sorghum. — The  following  is  a  summary  of  experiments  on  sod 
ground  in  different  parts  of  the  college  farm  from  1881  to  1885,  inclu- 
sive, republished  from  the  annual  report  of  the  Station  for  1886: 

Yiektaf  sorghum, — (1)  Without  exception,  muriate  of  potash  has 
increasea  the  weight  of  the  crop.  (2)  This  increase  has  annually 
exceeded  that  caused  by  phosphoric  acid  and  nitrogen,  used  singly 
and  in  combination,  and  with  one  exception,  that  caused  by  a  com- 
bination of  phosphoric  acid  and  potash.  (3)  With  two  exceptions 
this  increase  has  exceeded  that  caused  by  nitrogen  and  potasn;  by 
nitrogen,  phosphoric  acid,  and  potash;  and  by  twenty  tons  per  acre 
of  barn-yard  manure. 

Yield  of  sugar. — Without  exception,  muriate  of  potash  has  in- 
creased the  total  yield  of  sugar  per  acre,  and  this  increase  in  every 
case  exceeded  that  caused  by  combinations  of  nitrogen  and  phos- 
phoric acid,  or  of  nitrogen,  phosphoric  acid,  and  potash,  and  with  a 
sinffle  exception,  that  caused  by  combinations  of  phosphoric  acid 
and  potash.  **The  Jesuits  secured  from  similar  experiments  on 
sorghum  at  Rio  Grande,  Cape  May  coxmty,  during  1885,  1886,  and 
1887,  corroborate  the  above  statements  in  nearly  every  particular, 
and  admit  of  the  conclusion  that  potash  is  the  element  which  exerts 
the  most  marked  effect  upon  tlie  yield  of  sorghum  and  upon  the  pro- 
duction  of^ugar." 

Sweet-potatoes. — An  experiment  with  fertilizers  on  crops  in  a  four 
years'  rotation,  begun  in  1882  by  Mr.  A.  P.  Arnold,  has  shown  the 
favorable  effect  of  potash  on  sweet-potatoes,  as  indicated  by  the  crop 
of  1883,  and  its  effect  in  improving  the  crop-producing  power  of  the 
soil,  as  indicated  by  the  second  crop  of  sweet-potatoes  in  1887.  The 
soil  of  this  farm  is  a  very  sandy  loam,  easily  tilled  and  responsive  to 
fertilizers,  and  especially  suitable  for  sweet-potatoes,  berries,  and 
small  fruits.  "Commercial  fertilizers  are  recognized  as  necessities 
and  are  used  as  freely  as  good  management  will  warrant."  At  the 
close  of  the  first  rotation  in  1885,  the  following  conclusions  with 
reference  to  potash  were  reached : 

(1)  Potash  used  alone  greatly  increased  the  profits.  In  this  case  the 
net  value  of  increase  was  equal  to  180  per  cent  on  the  cost  of  the 
muriate  of  potash  used. 

(2)  Potash  in  combination  with  nitrogen  and  phosphoric  acid,  re- 
spectively, was  also  profitable,  while  the  combination  of  nitrogen, 
phosphoric  acid»  and  potash,  though  it  required  the  largest  invest- 
ment, yielded  the  largest  profit,  namely,  110  per  cent,  on  the  market 
value  of  the  "complete  potato  manure"  used. 

In  1887  the  improvement  in  the  value  of  the  sweet-potato  crop  due 
to  the  continued  use  of  potash  varied  from  8  to  107  per  cent  on  the 
different  plats.  "In  the  cases  where  potash  was  excluded,  the  de- 
crease in  the  value  of  the  second  potato  crop  was  serious,  ranging 
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from  36  to  63  per  cent."  Muriate  of  potash  caused  an  improvement 
of  35  per  cent  in  the  crop-i)roducing  power  of  the  plat  on  which  it 
was  used,  as  well  as  a  large  increase  in  the  net  value  of  the  crops  pro- 
duced, so  that  the  increase  in  the  crop-producing;  power  of  the  land 
was  gained  without  sacrifice  of  any  kind. 

POTASH  ON  TH£  BLUE-GRASS  SOUiS  OF  KENTUCKY.* 

• 

The  Kentucky  Station  has  instituted  several  series  of  experiments 
with  different  fertilizing  materials  to  test  the  needs 'of  the  soil  of  its 
farm,  which  is  in  the  Blue-Grass  region. 

Fertilizers  containing  nitrogen,  phosphoric  acid,  and  potash,  singly 
and  in  different  combinations,  have  been  tried  upon  com,  hemp, 
potatoes,  and  other  crops.  With  corn  there  was  a  profit  wherever 
potash  was  used  and  a  loss  wherever  it  was  omitted.  The  phosphoric 
acid  and  nitrogen  appear  to  cause  little  if  any  increase  of  yield,  show- 
ing that  the  money  paid  for  them  was  unprofitably  expended.  It 
appears  that  for  com  potash  is  especially  needed  on  the  soil  of  the 
Station  farm.  Other  experiments  imply  that  the  same  is  true  for 
potatoes,  hemp,  and  other  crops.  The  indications  are  that  wheat 
would  be  greatly  benefited  by  the  application  of  potash.  A  natural 
inference  is  that  on  soils  of  like  character  throughout  the  Blue-Grass 
region  potash  will  be  useful,  but  of  course  the  actual  demonstration 
of  this  must  be  made  by  extended  trials. 

Professor  Scovell,  director  of  the  Station,  states: 

There  were  last  year  legally  on  sale  in  this  State  forty-three  different  brands  of 
fertilizers,  containing  less  than  2  per  cent  of  potash;  if  we  had  applied  any  one  of 
these  to  our  soil  for  com,  no  marked  increased  yield  would  ha^e  been  apparent,  not 
because  the  fertilizers  were  wortliless  (as  thejr  undoubtBdly  would  have  produced 
good  results  on  soils  deficient  in  phosphoric  acid  and  nitrogen^,  but  because  they  did 
not  contain  the  potash  necessary  for  the  com  crop  on  our  soiL 

TESTS  OF  VARIETIES. 

Tests  of  varieties  of  field  crops,  snch  as  com,  are  commonly  made 
on   small  plats  nnder  conditions  to  secure,  as  far  as  practicable, 
uniformity  of  soil,  moisture,  manuring,  cultivation,  and  season  of 
growth.     The  test  may  be  made  to  determine  the  quantity  of  the 
product,  time  of  maturity,  or  adaptabilitv  to  climate  and  soil  of  a 
particular  locality;  or  several  or  all  of  these  points  of  comparison 
may  be  included  in  a  single  test.    It  is,  of  course,  quite  dimcult  to 
obtain  accurate  results  in  such  work,  since  many  thin^,  such  as 
drought,  unusual  cold  or  heat,  or  unknown  inequalities  m  the  soil, 
may  render  the  experiment  an  unfair  test.    It  is  only  after  such 
trials  have  been  made  with  great  care  for  a  number  of  successive 
years  that  any  confidence  can  be  felt  in  the  certainty  of  the  results. 
The  following  brief  rfeum^  of  tests  of  varieties  of  com  at  several  of 
the  stations  may  serve  to  illustrate  what  is  being  done  in  this  line  of 
work.    Similar  statements  might  be  made  for  wheat,  potatoes,  and 
other  cro]^. 

Cam—Tesis  of  varieties,  f— As  the  result  of  tests  of  one  hundred  and 

♦Kentucky  Station  Bulletins  Nos.  17  and  21. 

^  Alabama  Canebrake  Station  Report,  1888;  Colorado  Station  Report,  1888;  Illi- 
nois Station  Report,  1888,  and  BuUetin  No.  4;  Indiana  Station  Report,  1888,  and 
Bulletin  No.  28;  Kansas  Station  Report,  1888;  Minnesota  Station  Report,  1888,  and 
Bulletin  No.  7;  Ohio  Station  Report,  1888;  Pennsylvania  Station  Report,  1888,  and 
BuUetin  No.  7;  South  Dakota  Station  Report,  1888,  and  Bulletin  No.  9;  Vermont 
StaUon  Report,  1888. 
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sixty  varieties  of  corn  at  the  Illinois  Station,  those  named  below  are 
xecdmrnended  for  cultivation  in  that  State.  The  varieties  are  divided 
into  early,  medium,  late,  and  non-maturing,  with  reference  to  the 
latitude  of  the  Station.  Those  varieties  maturrag  in  one  hundred 
and  twenty-five  or  less  dajrs  from  date  of  planting  are  considered 
early;  those  maturing  in  from  one  hundred  and  twenty-five  to  one 
liundred  and  thirty-five  days,  medium;  those  maturing  in  from 
one  hundred  and  tnirty-five  to  one  hundred  and  fori^y-Bve  days, 
late.  When  corn  became  sufficiently  hard  not  to  be  sensibly  injured 
"by  frost  it  was  considered  mature. 

Early  maturing  varieties  for  northern  Illinois, — Murdock  (synonyms,  Prairie 
Oueen,  Wiirs  Ninety-day,  Goddard's  Favorite,  Dammell's  Bonus  Prairie,  Queen  of 
the  Prairie,  Yellow  Clauge,  also  in  central  Illinois  as  an  early  variety) ;  Sibley's  Pride 
of  the  North;  Nortli  Star;  Grolden  Bod;  Edmond's  Com  (also  in  central  Illinois  as  an 
earlv  variety);  Kane  Ck)unty  Ptide  (synonym,  Zeigler's  Ninety-day);  King  of  the 
ElarUest  (synonym,  Dakota  Ninety -aay);  Hill's  Improved  Ninety-day;  Champion 
of  the  North  (synonym,  Ninety-dav  White);  Smith's  Mixed  Dent,  Smith's  Improved 
Wliite,  Smith's  Improved  Striped  (also  in  central  Illinois  as  an  early  variety). 

Medium  maturing  varieties^or  central  Illinois. — Legal  Tender;  Riley's  Favorite; 
Learning  (synonym,  Iowa  King);  Clark's  One  Hundred-day;  Seek-no-further; 
Champaign;  Log  Ckbin;  Burr's  White  (synonyms.  Giant  Normandv,  Dresback, 
Champion  White  Pearl,  Zeigler's  Ninety-day,  White  Queen,  Smith's  Favorite, 
Hugh*s  Choice);  Gourd  Seed. 

Late  maturing  varieties,  for  southern  Illinois. — McConnell's  Improved  Orange 
Pride  (probably  desirable);  Swengel  Com;  Steward's  Improved  Yellow  Dent  (prob- 
ably desirable);  Piasa  Pride  (on  fertile  river  bottoms,  probably  desirable). 

Comparative  tests  of  Burrill  and  Whitman  silage  corn  (a  large, 
late,  or  non-maturing  southern  variety)  and  Burr's  White  (a  com- 
mon medium-maturing  dent  variety)  indicated  that  while  the 
former  gave  a  total  yield  of  corn  fodder  per  acre  which  was  much 
larger  than  that  given  by  the  latter,  the  difference  in  yield  was 
mainly  in  the  amounts  of  water;  so  that  the  total  amounts  of  actual 
nutritive  material  in  the  two  varieties  were  nearly  the  same. 

From  the  Indiana  Station  the  following  report  is  made  as  the 
result  of  tests  of  twenty-f wo  varieties  : 

It  is  believed  that  Blount's  Prolific,  Golden  Beauty,  Piasa  King,  Speckled  Dent, 
Chester  County  Mammoth,  Maryland  White  Goura,  Golden  Dent,  and  Chester 
County  Gknird  Seed  would  hardly  mature  here  in  an  average  season.  If  a  late,  tall, 
leafy  variety^,  with  a  small  proportion  of  com  was  desired  for  silage,  Blount's 
Prolific,  Golden  Beauty,  Piasa  King,  Speckled  Dent,  and  Old  Cabin  Home  would 

Srove  satisfactory.  Purdue  Yellow  Dent,  First  Premium,  Smedley,  Pride  of  the 
[orth,  £^ly  Yellow  Hathaway,  and  Early  Adams  would  doubtless  mature  eveipr 
year  in  the  north  part  of  the  State.  The  last  named  is,  however,  entirely  too  small 
for  Indiana.  Boone  County  White,  Duke's  Early,  Riley's  Favorite,  Leaming,  and 
Davis's  Improved  would  mature  in  favorable  seasons,  but  would  hardly  be  reliable 
north  of  the  latitude  of  the  Station. 

At  the  Kansas  Station  more  than  thirty  varieties  of  corn  were 
tested  in  1888.  "Among  the  dent  varieties,  the  most  valuable,  bas- 
ing judgment  on  quality  of  grain,  productiveness,  and  hardiness, 
and  naming  sorts  m  the  order  of  merit,  were :  Yellow  Mammoth, 
Leaming,  Pride  of  the  Nort)^  Murdock's,  Farmer's  Favorite  Golden 
Dent,  St.  Charles,  Queen  of  the  Prairie,  Early  Yellow,  Hathaway, 
and  White  Giant  If  ormandy.  Judging  by  the  same  standards,  the 
most  valuable  of  the  early  maturing  flint  varieties  were  Early  Red 
Blazed,  Longfellow,  and  Angel  of  Midnight."  Though  none  of 
these  equaled  the  best  dent  varieties  in  yield  and  quality  of  §rain, 
the  experience  with  com  at  the  Kansas  Agricultural  College  indicates 
that  as  the  result  of  a  rich,  deep,  friable  soil,  fervent  summer  heats, 
and  long  growing  season,  the  coarse  (not  necessarily  the  coarsest) 
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and  freest  growing  varieties,  will  prove  the  largest  yielding,  the 
safest,  and  the  most  profitabFe  for  general  cnltivation.  Neverthe- 
less, farmers  are  recommended  to  plant  a  portion  of  the  land  devoted 
to  com  each  season  with  medium  or  small  growing  varieties,  since 
these  will  sometimes  make  a  crop  when  all  other  varieties  fait 

As  the  result  of  tests  of  many  varieties  of  silage  com  at  the 
Minnesota  Station,  the  farmer  in  that  State  is  advised  to  "grow 
those  kinds  of  dent  com  which  are  slightly  too  large  to  ripen  but 
will  become  mature  enough  for  silage,  or  will  reach  the  *  dazing' 
stage.  Far  northward  the  largest  nint  varieties  that  will  reach 
this  stage  can  be  used  for  silage,  thus  pushing  the  com  belt  far 
beyond  its  present  northern  limit." 

At  the  Pennsylvania  Station  the  results  of  tests  made  in  1888  show 
"that  for  field  crops  such  varieties  as  the  Golden  Beauty,  Golden 
Dent,  Smedley ,  and  Pride  of  the  North  are  the  best  adapted  for  this  and 
the  northern  sections  of  the  State.  The  Chester  County  Manunoth, 
Mammoth  White  Surprise,  and  White  Giant  Normandy  may  be 
used  successfully  in  the  southern  portion  as  a  field  crop." 

At  the  Vermont  Station  numerous  varieties  of  silage  com  were 
tested  in  1888.  Some  of  them  yielded  ^'wonderful  returns,"  The 
**  Red  Cob  "  produced  at  the  rate  of  30  tons  to  the  acre,  with  per- 
fect ears  a  foot  long.  Analysis  ^hows  that  several  of  these  varie- 
ties of  large  corn  were  also  of  valuable  quality. 

ALFALFA.  * 

Alfalfa  or  lucern  {Medicago  sativa)  is  a  forage  plant  resembling 
clover  in  its  feeding  value,  habits  of  growth,  and  effects  upon  sno- 
ceeding  crops.     It  has  been  cultivated  in  Europe  for  thousands  of 

fears,  and  is  now  well  Imown  both  in  North  and  South  America, 
n  California  and  some  of  the  Western  and  Southern  States  it  is  grown 
quite  extensively^  the  production  in  the  irrigated  regions  is  remark- 
able: but  for  various  reasons  it  has  not  been  so  much  cultivated  in 
the  Northern  and  Eastern  States. 

Experiments  by  the  Storrs  Station  have  brought  certain  evidence 
that  alfalfa  obtains  large  quantities  of  nitrogen  directly  from  the  air; 
that,  indeed,  if  plenty  of  mineral  food  is  provided  in  tne  soil,  it  may 
obtain  nitrogen  enough  from  the  atmosphere  for  very  satisfactory 
OTOwth.  This  means  that  alfalfa  is  one  of  the  plants  which  the 
farmer  may  use  to  gather  food  from  air,  as  well  as  soil,  both  for  his 
stock  and  for  other  crops. 

The  New  Jersey  Station  has  experimented  upon  the  growth  of 
alfalfa  in  the  field  and  its  value  as  a  feeding  stun  and  as  a  collector 
of  plant  food.    Among  the  conclusions  are  the  following: 

For  New  Jersey  it  is  claimed  that,  in  comparison  with  red  clover,  alfalfa  has  tiie 
following  advantap:es: 

(1)  It  is  fit  for  soiling  purposes  as  early  as  the  third  week  in  May. 

(2)  It  may  be  cut  three  or  four  times  each  season. 

(3)  The  second  and  later  growths,  if  harvested  as  soon  as  blossoms  appear,  malffi 
an  excellent  hay. 

•    (4)  When  well  rooted  it  successfuUy  resists  both  drought  and  frost. 

(5)  Under  favorable  conditions  it  does  not  "  run  out"  for  many  years. 

Feeding  value  for  milcJi  co2vs, — ^To  secure  the  best  results  in  mUk  production  there 
must  be  a  proper  balancing  of  the  protein,  carbohydrates,  and  fat  m  tiie  r^on  fed 

♦  Ck)lorado  Station  Report,  1888,  and  Bulletin  No.  8 ;  Connecticut  (Storrs)  Station 
BuUetin  I^o.  5;  Iowa  Station  Report,  1888  ;  Massachusetts  (State)  Station  Repc^, 
1888;  New  Jersey  Station  Report,  1888;  New  York  (Geneva)  Station  Bulletin  No.  16; 
Vermont  Station  Report,  1888. 
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bo  the  cows.  "Under  ordinary  conditions,  &^  pounds  of  protein,  -jV  of  a  pound 
>£  fat,  and  12^  pounds  of  carbohydrates  can  be  profitably  fed  daily  to  a  milch 
50W  of  1,000  pounds,  Jive  weight.  One  ton  of  ajfalfa  hay,  containing  35.3  pounds  of 
ligestible  fat,  280.1  pounds  of  digestible  protein,  and  770.7  pounds  of  digestible  car- 
>ohydrates,  would  furnish  sufficient  protein  for  one  hundred  and  twelve  days,  fat  for 
Hghty-eight  days,  and  carbohydrates  for  sixty-one  days.  Therefore,  in  order  to  feed 
;liis  amount  o^  alfalfa  economically  and  profitabbr,  fat  sufficient  for  twenty-four 
lays  and  carbohydrates  for  fifty-one  days  must  be  added  from  some  other  source. 
Cn  securing  these  amounts  of  fat  and  carbohydrates  it  is  impossible  to  avoid  adding 
Drotein  to  a  slight  extent,  since  all  farm  products  that  are  of  any  value  for  feeding 
purposes  contain  more  or  less  protein;  this  addition  of  protein,  however,  may  be 
uid  should  be  reduced  to  a  minimum  by  the  selection  of  those  materials  which  con- 
tain in  it  the  smallest  amounts.  Among  these  may  be  mentioned  field  com  stalks, 
^reen  fodder  com  or  silage,  wheat  straw,  oat  straw,  root-crops f  etc." 

The  large  proportion  of  protein  (nitrogenous  material)  in  alfalfa  i^  very  favorable, 
3specially  in  feeding  for  milk. 

**  In  the  management  of  farms,  either  for  dairy  purposes  or  for  grain  farming,  an 
axcess  of  carbohydrates  is  secured  which,  in  the  great  majority  of  cases,  is  wasted 
sither  through  lack  of  proper  material  from  other  sources  ^vlth  wliich  to  balance  the 
ration,  or  tlu*ough  ignorance  of  the  real  loss  incurred.  ♦  ♦  *  Alfalfa,  therefore, 
Furnishes  the  farmers  a  feeding  material  rich  in  protein,  which  can  be  substituted 
for  sach  waste  products  as  wheat  bran,  cotton-seed  meal,  etc.,  usually  bought  in 
oMer  to  profitably  utilize  the  excess  of  carbohydrates." 

Alfalfa  as  a  collector  of  plant  food. — It  is  universally  admitted  that 
the  mineral  constituents  of  plants,  as  phosphoric  acid,  potash,  lime, 
etc.,  are  derived  solely  and  entirely  rrom  the  soil.  In  the  case  of 
nitrogen,  however,  it  has  long  been  asserted,  and  is  now  claimed  to 
"be  positively  proven,  that  certain  leguminous  plants,  as  clover,  peas, 
alfalfa,  etc.,  have  the  power  of  assimilating  large  amounts  from  the 
atmosphere  when  sumcient  phosphoric  acid,  potash,  dnd  lime  are 
present  in  the  soil. 

Therefore,  while  it  is  quite  possible  that  alfalfa,  being  a  deep-root- 
ing plant,  could  secure  all  this  nitrogen  from  the  soil,  the  probability 
that  it  has  secured  a  large  quantity  from  the  air  enhances  its  value 
as  an  agricultural  plant,  firstly,  because  nitrogen  is  the  basis  of  the 
compound  protein,  the  most  valuable  part  of  the  food  product,  and 
secondly,  because  nitrogen  is  the  most  costly  element  m  fertilizing 
compounds. 

Alfalfa  serves,  therefore,  not  only  as  a  manufacturer  of  the  chief 
element  of  food,  but  also  as  a  collector  from  sources  otherwise  inacess- 
ible  of  the  most  valuable  fertilizing  a^ent  for  a  larse  class  of  agri- 
cultural plants  whose  only  source  of  nitrogen  is  in  the  soil.  It  acts 
in  the  hands  of  the  farmer  as  an  agent  for  rendering  locked-up  capi- 
tal  available. 

When  alfalfa  is  grown  and  its  products  are  properly  utilized  upon 
the  farm  it  can  not  be  considered  an  exhaustive  crop,  but  rather  as 
one  fulfilling  the  proper  aim  of  rational  agriculture,  which  is  to 
transform  into  produce  the  raw  materials  at  our  disposal  in  the 
atmosphere  f^nd  soil. 

The  New  York  Station  has  grown  alfalfa  and  made  analyses  of  the 
hay  and  tested  its  digestibility  by  experiments  in  which  it  was  fed 
to  cows.     The  results  lead  to  the  conclusions — 

(1)  That  lucem  or  alfalfa  may  be  successfully  grown  in  New  York  State. 

(2)  That  when  once  established  it  thrives  well  upon  clay  land,  but  will  probably 
do  better  upon  good  light  loam. 

(3)  That  seed  two  years  old  loses  its  vitality  and  fails  to  germinate.  Undoubtedly 
many  of  the  failures  to  secure  a  stand  of  plants  may  be  traced  to  poor  seed. 

(4)  That  the  seed  bed  must  be  well  prepared,  and,  in  this  latitude,  it  seems  best  to 
plant  out  the  seed  in  the  spring,  and  \vitn  no  other  crop.  Th^seed  should  be  but 
lightly  covered  by  rolling  the  gi-ound. 
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(5)  That  for  seven  successive  years  at  the  Station  three  and  four  cuttings  per  year 
have  been  taken  from  the  plats. 

(6)  That  last  year,  the  sixth  in  succession,  the  plats  yielded  more  than  15  tons  per 
acre  of  green  forage,  equal  to  5.6  tons  of  alfalfa  hay. 

(7)  Tlmt  alfalfa  should  be  cut  in  early  bloom,  before  the  plants  become  woody. 

(8)  Tliat  it  should  be  cured  largely  in  the  cock  to  produce  the  best  quality  of  hav. 

(9)  That  by  chemical  analysis  tfiehaj  was  found  to  be  more  nitrogenous  than  good 
red  clover. 

(10)  That  cattle,  sheep,  and  horses  all  relished  the  hay  and  seemed  to  do  well. 
(11^  That  it  was  found  to  be  more  digestible  than  red  clover  hay. 

(12)  That  if  farmers  would  try  this  crop  we  advise  them  to  begin  with  a  small 
piece  of  well-prepared  land  in  order  to  see  whether  alfalfa  does  as  well  with  tham 
as  it  has  at  the  Station. 

(13)  That  probably  success  with  alfalfa  will  depend  largely  upon  having  fresh 
seed,  a  good,  carefully  prepared  seed  bed,  and  in  covering  the  seea  lightly  with  soil. 

The  Colorado  Station  has  also  experimented  upon  the  growth,  com- 
position, and  digestibility  of  alfalfa,  and  gives  the  following  reasons 
for  believing  that  it  is  an  excellent  forage  plant  for  that  State  and 
for  the  whole  arid  region  of  the  West: 

(1)  It  LB  easy  to  raise  and  secure  a  fine  stand  of  plants  if  the  soil  be  put  in  prop^ 
condition, 

(2)  Its  staying  qualities  are  good*,  as  the  oldest  fields  show  no  diminution  in  growth 
or  yield;  neither  does  it  kill  by  winter  exposure  if  given  the  least  care  and  irriga- 
tion at  the  proper  time. 

(3)  Tlie  quantity  produced  by  the  many  cuttings  makes  it  much  more  valuable 
than  the  other  clovers  or  grasses. 

(4)  It  is  as  digestible  as  clover  hay,  constituent  by  constituent. 

(5)  Its  chemical  composition  shows  that  it  is  a  rich,  strong  food  when  properly 
cured. 

(6)  Its  feeding  qualities  are  excellent,  being  relished  by  all  farm  animals. 

It  is  also  an  excellent  fiesh  and  milk  producer.  In  general,  it  will  do  to  say  that 
it  has  about  all  the  good  qualities  of  a  forage  plant,  with  very  few  poor  ones. 

On  the  other  hand,  the  Vermont  Station  instituted  a  large  number 
of  tests  by  farmers  to  whom  it  supplied  seed  and  directions  for  ex- 
periments, and  reports  that — 

Alfalfa  was  tried  on  over  thirty  farms  throughout  the  State,  and  although  it  did 
well  the  first  summer  and  was  looking  finely  when  the  snow  came,  in  most  cases  it 
winter-killed,  and  the  almost  unanimous  opinion  of  those  who  tried  it  waa  that  it 
was  not  adapted  to  our  climate. 

In  brief,  the  experience  of  the  stations  indicates  that  alfalfa  is  a 
plant  valuable  for  fodder,  and  as  a  collector  of  nitrogen  from  the  air 
and  of  that  and  other  elements  from  the  soil,  but  that  it  requires  pe- 
culiar conditions  of  climate  and  soil  for  growth,  and  careful  culture 
and  curing  to  make  it  a  profitable  crop.  A  plant  so  valuable  is 
worthy  of  repeated  and  sj^stematic  experimental  tests  by  farmers, 
even  though  in  some  regions  and  on  some  farms  it  should  prove  a 
failure. 

SUiOS  AND  SUJ^^QE.* 

Location  and  construction  of  the  silo. — The  Kansas,  Ohio,  and  other 
stations  have  given  especial  attention  to  these  details.  They  advise 
that  the  silo  be  as  near  the  feeding  place  as  practicable  and  on  the 
same  level.  If,  as  is  very  often  the  case,  the  herd  is  fed  in  a  long 
shed  or  barn  where  the  animals  stand  in  stanchions  in  two  long  rows 

♦Illinois  Station  Report,  1888;  Kansas  Station  Bulletin  No.  6:  Maryland  Station 
Report,  1888;  Michi^ran  Stiition  Bulletin  No.  47;  Minnesota  Station  Bulletin  No.  7; 
Mississippi  Station  Bulletin  No.  8;  Missouri  Station  Bulletins  Nos.  7  and  8;  New 
Hampshire  Station  Report,  1888;  New  York  (Geneva)  Stiition  Bulletin  No.  16;  Ohio 
Station  Bulletin,  Vol.  ii,  No.  3;  Texas  Station  Bulletin  No.  6;  Wisconsin  StatioD 
Report,  1888,  and  Bulletm  No.  19. 
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facing  each  other,  with  an  alley  between,  the  best  location  for  the 
silo  is  at  one  end  of  the  building  with  the  door  of  the  silo  opening 
opposite  the  common  alley.    A  root  cellar  already  constructed  near 
the  feeding  place  may  in  some  instances  be  economically  con- 
verted into  a  silo,  or  a  bank  silo  may  be  used,  provided  it  is  so 
arranged  that   the  silage  can  be  withdrawn  at  the  lowest  point. 
Experience  seems  to  show  that  wood  is  the  best  material  for  silos. 
Bnck  or  stone  is  much  more  expensive,  and  the  results  obtained 
where  either  has  been  used  have  been  much  less  reliable  than  with 
wood.    Portions  of  stone  walls  belonging  to  cellars  or  foundations 
of  barns  may,  however,  be  utilized  by  covering  them  on  the  inside 
with  wood.    The  method  of  construction,  which  on  the  whole  is  to 
be  recommended,  is  in  general  terms  as  follows:  On  a  light  founda-; 
tion  of  stone  set  up  a  strong  frame-work  of  studding  (2  by  8  to  12- 
inch  stuff).    On  the  outside  of  this  frame  put  a  layer  of  stock  boards 
and  on  the  inside  two  thicknesses  of  matched  boards  with  tarred 
paper  between.    The  outside  may  also  be  battened  and.  painted, 
though  this  is  not  necessary.    A  tight  roof  should  be  addeii    A  dry 
and  hard  dirt  floor  fill  answer  every  purpose.    The  size  of  the  sUo 
should  be  proportioned  to  the  number  of  cattle  to  be  fed.    It  is  better 
to  have  it  too  large  than  too  small.    A  cubic  foot  of  silage  (about 
40  pounds)  per  day  per  animal  seems  to  be  a  suflBciently  accurate 
calculation  on  which  to  base  the  size  of  a  silo.    From  12  to  15  by  13 
to  18  feet,  and  22  to  24  feet  deep,  are  common  dimensions  for  ordinary 
^  silos.    If  built  much  larger  they  should  be  divided  by  a  partition. 
It  is  probably  better  not  to  mix  two  kinds  of  crops  in  the  same  com-: 
partment.    That  silage  may  be  well  preserved  the  silo  should  be  per- 
fectly air-tight,  and  strong  enough  to  resist  the  great  lateral  pres- 
sure which  results  from  compressing  tons  of  material  within  a  deep 
box.     An  experiment  at  the  Kansas  Station  with  a  silo  13  by  18 
feet  and  21  feet  deep  showed  the  lateral  pressure  of  the  silage  to 
be  about  55  pounds  per  square  foot  when  the  filling  of  the  silo  was 
completed.    For  about  two  weeks  thereafter  there  was  a  small  daily 
decrease  in  this  pressure. 

Silage  has  been  successfully  fed  to  a  great  variety  of  animals  un- 
der difierent  conditions  and  is  considered  by  many  experimenters 
and  farmers  a  valuable  substitute  for  dry  fodder  or  roots.  It  seems 
specially  adapted  to  cattle,  but  is  also  fed  with  good  results  to  horses, 
swine,  and  poultry.  "  Silaffe,"  says  Professor  Johnson,  of  the  Michi- 
gan Station,  "  is  excellent  food  for  dairy  cows,  producing  milk  of  the 
best  quality."  From  experiments  at  the  Wisconsin  Station  the  con- 
clusion was  drawn  ^  'that  dairy  cows  readily  consume  a  sufficient  quan- 
tity of  corn  silage  to  maintain  a  flow  of  milk  and  yield  of  butter  fully 
equal  to  and  rather  more  than  that  produced  by  feeding  dry  fodder 
corn. "  Besides  its  other  advantages  an  important  consideration  is  that 
a  larger  amount  of  food  can  be  stored  in  a  given  space  if  silage  is  sub- 
stituted for  dry  fodder.  The  idea  that  the  small  farmer  can  not  afford 
the  silo  is  strongly  controverted  by  Professor  Johnson.  "  I  believe 
if  the  farmer  with  few  acres  looks  at  this  question  rightly  he  will  find 
the  silo  an  essential  adjunct  to  his  farm  dependencies  quite  as  much, 
aye,  more  than  the  large  land  owner;  The  small  farmer  with  limited 
area  of  land  is  necessitated  to  crop  more  continuously  than  his  neigh- 
bor with  a  much  larger  acreage.  Ho  needs  in  every  possible  way  to 
secure  the  fertilizing  material  that  slioll  rrplace  the  drains  that  this 
closer  cropping  is  making  on  his  fields.     How  can  he  do  it  so  cheaply, 
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SO  surely,  as  by  growing  large  crops  of  silage  com  that  will  give  him 
the  main  fodder  necessary  to  enable  him  to  feed  for  the  market  or 
the  dairy  through  the  winter  much  more  stock  than  his  acres  will 
carry  in  the  summer  ?''  In  a  recent  experiment  in  Kansas  "the 
actual  cost  of  cutting  up  the  corn,  hauling  it  50  rods  to  the  silo  and 
storing  it  therein,  was  G2  cents  per  ton.  This  includes  fuel  for  the 
engine,  but  no  charge  is  made  for  the  use  of  machinery."  Professor 
Shelton,  under  whose  direction  the  experiment  was  made,  has  no 
doubt  that  this  expense  might  be  greatly  reduced.  Silage  is  not  a 
complete  ration  but  should  be  fed  in  connection  with  some  hay  or 
other  dry  fodder  and  grain,  oil  meal,  cotton-seed  meal,  wheat  bran,  or 
other  nitrogenous  food.  This  follows  from  the  fact  that  silage 
contains  an  excess  of  carbohydrates  or  fat-forming  materials  and 
should  therefore  be  combined  with  feeds  containing  more  nitrogen 
to  form  a  well  balanced  ration. 

Silage  alone  may,  however,  in  some  cases,  produce  better  results 
with  less  expense  than  could  be  obtained  with  hay  as  an  exclusive 
diet.  Mr.  Hickman,  of  the  Ohio  Station,  for  example,  fed  a  dozen 
heifers  about  two  months  in  the  winter  on  »lage  aloDe,  giving 
them  40  to  50  pounds  apiece  per  day  in  evening  and  mominff  feeds, 
at  a  cost  of  $1.75  per  head  per  month,  or  little  more  than  naif  as 
much  as  hay  would  have  cost  for  the  same  period.  "After  they  had 
been  eating  silage  four  or  five  weeks  they  began  to  shed  their  winter 
coats — it  was  then  the  middle  of  March, — and  at  the  end  of  eight  weeks 
they  had  lost  most  of  their  winter  hair,  and  gave  every  indication  in  ap- 
pearance of  having  been  running  upon  pasture.  The  heifers  were  not 
weighed  during  this  experiment,  buttheirapnearance  at  its  conclusion 
was  such  as  to  convince  practical  feeders  tnat  they  had  done  better 
than  they  could  have  done  on  hay  alone." 

It  is  generally  agreed  that  corn  is  the  best  crop  for  silage  in  this 
country.  Dent  varieties  are  preferred  in  most  cases,  thougn  South- 
em  OP  silage  varieties  are  recommended  by  some  experimenters 
because  of  the  large  yields  they  give,  and  in  the  extreme  North 
certain  of  the  flint  varieties  may  be  used  to  the  best  advantage. 
In  some  localities,  as  in  Kansas  and  other  Southern  States,  sorghum 
is  a  very  important  crop  for  silage.  The  Kansas  Station  recommends 
medium-growing  saccharine  and  the  non-saccharine  varieties  for 
silage  and  especially  Golden-Rod,  Late  Orange,  and  Goose  Neck. 
The  sorghums  have  some  advantages  over  corn.  **They  are  less 
liable  to  damage  by  insects  and  they  remain  green  far  into  the  fall, 
usually  until  cut  by  frosts,  so  that  the  work  of  filling  the  silo  may 
be  carried  on  long  after  the  corn  plant  has  ripened  its  crop  and  the 
stalks  have  become  worthless." 

Clover,  alfalfa,  cow-peas,  and  other  forage  plants  have  been  suc- 
cessfully used  for  silage,  but  corn  and  sorghum  will  undoubtedly 
continue  to  be  the  principal  crops  used  for  tnis  purpose.  Com  for 
silage  should  be  plantea  early  enough  in  the  season  to  secure  the 

5 roper  maturity.  The  time  of  planting  will  vary  from  May  10  to 
une  15,  according  to  locality,  season,  and  variety  of  corn.  The  seed 
should  bo  planted  in  drills  3  to  3-i  feet  apart.  The  Ohio  Station 
advises  that  about  twelve  quarts  of  seed  per  acre  should  be  used  in 
most  cases,  though  with  some  of  the  larger  Southern  varieties  fifteen 
ciuarts  may  be  necess.'iry.  There  is  still  considerable  variety  of  opin- 
ion as  to  tlie  proper  tim©  for  harvesting  the  crop,  though  the  recent 
investigations  seem  to  favor  greater  maturity  than  was  formerly 
thought  desirable.     Chemical  analyses  recently  made  at  the  New 
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York  State  Station  indicate  "  that  for  the  greatest  amount  of  nutri- 
ment, considered  from  a  chemical  stand-point,  corn  should  not  be  cut 
before  it  has  reached  the  milk  stage  of  the  kernel."  In  Ohio  it  is 
irecommende4  that  *'  fodder  corn  should  be  cut  when  the  corn  begilis 
to  glaze  and  when  the  stalks  begin  to  dry  near  the  ground."  But  in 
£ansas,  where  the  intense  heat  and  other  special  climatic  influences 
liasten  the  ripening  of  the  crop,  it  is  thought  that  harvesting  "  should 
not  be  delayed  after  the  corn  is  in  the  early  dough  state."  For  haul- 
ing fodder  com  to  the  silo  any  low- wheeled  wagon  is  convenient, 
Imt  if  such  a  vehicle  is  not  at  hand  a  temporary  rig*  can  be  made 
Iby  taking  2  by  8  joists,  16  feet  long,  fastening  one  end  of  each 
to  the  front  bolster,  the  other  ends  passing  under  the  rear  axle, 
to  which  thev  are  securely  chained  or  bolted.  Before  putting  on 
these  joists  the  wagon  will  need  to  be  coupled  out  at  least  14  feet. 
Three  or  four  cross-pieces  may  be  bolted  on  these  2  by  8  joists,  and 
boards  are  then  laid  upon  these  cross-pieces. 

It  is  now  quite  generally  thought  better  to  put  both  stalks  and  ears 
in  the  silo  than  to  use  the  stalks  alone  for  silage.  Before  being 
placed  in  the  silo  the  com  should  be  cut  into  small  pieces.  Some 
experimenters  prefer  one-half -inch  lengths  as  these  will  pack  more 
evenly  and  solidly  than  longer  pieces.  It  is  a  good  practice  to  keep 
a  man  in  the  silo  while  it  is  being  filled  to  see  that  the  silage  is 

f  lacked  as  closely  in  the  corners  and  along  the  sides  as  elsewhere, 
f  the  filling  occupies  much  time  so  that  the  silage  becomes  heated, 
some  of  the  heated  silage  near  the  sides  should  be  from  time  to 
time  thrown  into  the  center  and  replaced  with  the  warmest  silage 
so  as  to  keep  the  temperature  of  the  whole  mass  as  even  as  possible. 
It  seems  to  make  little  difference  whether  the  filling  is  continuous 
or  extended  over  several  days,  provided  the  work  is  carefully  and 
thoroughly  done.  There  is  no  agreement  among  experimenters  as 
to  the  necessity  of  weighting  the  silo.  At  the  Ohio  Station  a  wooden 
cover  made  of  flooring  boards  well  fitted  together  was  placed  on  the 
silo.  On  this  was  placed  about  a  ton  of  sand  in  boxes,  and  around 
the  edge  of  the  cover  next  the  silo  walls  a  piece  of  inverted  sod  to 
prevent  the  entrance  of  air.  After  the  silage  had  settled  about  2 
feet  a  ton  of  grass  was  thrown  over  the  boxes  of  sand.  In  Kansas 
a  layer  of  tarred  paper,  covered  about  18  inches  deep  with  green 
grass,  has  been  as  eft'ectual  as  weighting  heavily  with  rocks.  Profes- 
sor Johnson,  of  Michigan,  thinks' that  a  covering  of  hay  or  straw 
may  be  safely  used,  but  that  it  will  often  be  fully  as  economical  to 
put  on  a  luoaerate  weight  of  other  materials. 

EXPERIMENTS  IN  SWINE  FEEDINQ. 

The  enormous  importance  of  the  swine-growing  interests  of  the 
country,  and  the  pressing  need  of  more  accurate  information  as  to 
how  to  feed  swine  most  economically  and  jprofitably  have  led  to  a 
large  amount  of  experimenting  on  this  subject  by  the  stations.  The 
Ofiice  of  Experiment  Stations  is  now  preparing  a  summary  of  the  work 
done  in  this  line.  The  purpose  is  to  include  the  details  in  a  some- 
what extended  monograph,  and  to  condense  the  practical  results  in 
a  farmers'  bulletin. 

The  monograph  will  contain  accounts  of  experiments  made  by 
twelve  agricultural  colleges  and  experiment  stations,  in  as  many 

♦For  illustrations  of  this  vehicle  see  Wiscsonsin  Station  Bulletin  No.  19,  op  Ohio 
fitation  Bulletin,'  Vol.  u,  No.  8. 
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States,  two  fanners*  clubs,  and  several  individual  farmers.  Among 
the  experimenters  are  Professors  Miles,  of  the  Michigan,  and  Far- 
rington,  of  the  Maine  Agricultural  College;  and  Goessman,  of  tie 
Massachusetts;  Sanborn,  of  the  Missouri;  Henry,  of  the  Wisconsin; 
Shelton,  of  the  Kansas,  and  Jordan,  of  the  Maine  Experiment  Station. , 
The  investigations  have  been  conducted  by  seventeen  experimenters 
and  several  times  as  many  assistants.  The  total  number  of  experi- 
ments reported  is  one  hundred  and  ninety,  made  upon  thirteen  nun-  * 
dredand  fifty  animals  of  various  ages  and  breeds. 

Comparisons  of  different  breeds  of  swine  were  made  by  ax  ob- 
servers in  fifteen  experiments. 

Sixteen  different  feeding  stuffs  were  used  in  these  experiments, 
either  alone  or  in  various  combinations.  Com  meal  appears  to  have 
been  the  most  popular  feeding  stuff,  having  been  employed,  either  by 
itself  or  in  combmation  with  other  feeds,  by  fifteen  experimenters  in 
ninety-seven  experiments.  Whole  corn  was  used  by  twelve  experi- 
menters in  forty  experiments,  and  com-and-cob  meal  by  seven  ex- 
perimenters in  thirteen  different  experiments.  Milling  products  of 
various  kinds,  bran,  shorts,  middlings,  etc.,  were  usea  by  eight  ex- 

Eerimenters  in  fifty-two  experiments.  Skim-milk  stands  next  in  order, 
aving  been  used  by  seven  experimenters  in  thirty-foui^  experiments. 
Among  the  fodders  less  frequently  used  were  oats,  peas,  gluten  meal, 
cotton-seed  meal,  oil  meal,  sorghum-seed  meal,  roots,   Duttermilk, 
and  dried  blood.    The  effect  of  grinding  feed  upon  its  value  was 
studied  by  seven  experimenters  in  eleven  experiments.    The  effect  of 
adding  nitrogenous  feeds,  shorts,  peas,  gluten  meal,  dried  blood,  skim- 
milk,  etc.,  to  rations  composed  largely  of  feeds  deficient  in  nitrogen, 
like  com  meal,  was  studied  by  six  investigators  in  nineteen  experi- 
ments.   The  effect  of  cooking  feed  upon  ifa  nutritive  value  was  in- 
vestigated by  eight  experimenters  in  twenty-one  experiments. 
-    The  effect  of  the  feed  upon  the  proportion  of  fat  and  lean  in  the 
careers  was  studied  by  five  experimenters  in  eleven  experimepts. 
The  effect  of  exposure  to  cold  and  of  insufficient  protection  of  the 
animals  was  the  subject  of  three  experiments  by  tnree  different  in- 
vestigators.   Other  subjects  experimented  upon  were  maintenance 
feeding,  i.  e.  quantity  of  food  required  to  keep  the  animal  without 

?;ain  or  loss  in  weight,  the  importance  of  the  ash  ingredients  of  the 
ood,  the  effect  of  wetting  the  lood,  and  the  effect  of  insufficient  food. 
.  Besides  throwing  light  upon  these  questions  the  results  recorded 
in  the  monograph  furnish  data  upon  others  which  were  not  made 
the  subjects  of  specific  experiments,  such  as  the  effect  of  the  same 
food  upon  animals  at  different  ages  and  of  different  weights,  the  ef- 
fect of  the  quantity  of  food  eaten  per  day  upon  the  results  of  feeding, 
and  the  influence  of  the  proportion  of  nitrogenous  and  non-nitrog- 
enous matters  in  the  food,  i.  e.  what  is  called  the  nutritive  ratio. 

The  results  obtained  from  so  lar^e  an  amount  of  careful  experi- 
menting of  course  can  not  be  given  in  detail  here,  but  the  following 
mav  be  noted  as  of  special  interest  and  practical  value: 

liaw  vs.  cooked  feed. — Twenty-one  different  experiments  were 
made  upon  tlie  relative  value  of  cooked  and  raw  feed.  In  almost 
every  instance  the  absolute  gain  in  live  weight  and  the  gain  in  weight 
per  pound  of  feed  consumed  was  greater  from  the  raw  than  from 
the  cooked  feed.  It  is  to  be  noted,  nowever,  that  in  the  majority  of 
cases  the  animals  ate  more  of  the  raw  than  the  cooked  feed,  and  tlds 
is  probably  in  part  the  explanation  of  the  greater  apparent  value  of 
the  former.    But  it  «eems  questionable  whether  this  fact  explains  the 
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'W'liole  difference,  since  it  likewise  appears  in  those  experiments  where 
a*s  much  cooked  as  raw  feed  was  eaten.  On  the  whole  it  appears 
certain  that  so  far  as  the  effect  of  the  feed  is  shown  by  increase  in 
^weight,  cooking  was  of  no  advantage  in  these  experiments,  and  prob- 
a.lDly  was  distinctly  disadvantageous  even  after  allowance  is  made 
for  the  smaller  amount  of  cooked  feed  consumed.  It  should  be  noted/ 
iiliat  in  most  of  these  experiments  the  cooked  feed  was  fed  cold,  in 
other  words,  the  test  was  a  test  of  cooked  feed  and  not  of  warm  feed. 

Orinding  feed, — Eleven  experiments  were  made  upon  this  subject, 
the  results  of  which  vary  considerably  among  themselves,  owing  in 
I)art,  no  doubt,  to  the  very  variable  quantities  of  feed  eaten;  in  some 
cjases  a  large  excess  of  unground  feea  being  consumed,  and  in  other 
cases  a  large  excess  of  ground  feed.    On  the  whole  the  indications 
»re  against  grinding.    Taking  the  results  of  these  experi  nents  in  con- 
junction with  those  upon  cooking  just  referred  to,  it  would  seem  that 
for  healthy  fattening  of  swine  there  is  no  advantage  to  be  gained  by 
preparation  of  the  feed,  but  that  the  slow  eating  and  thorough  chew- 
ing of  the  feed  necessary  when  it  is  fed  dry  are  a  distinct  advantage. 

Exposure, — Three  different  experiments  show  that  a  very  consid- 
erable loss  is  incTirred  by  exposing  swine  to  severe  weather  without 
shelter.  In  those  experiments  from  10  to  20  per  cent  more  of  the 
fuel  value  of  the  feed,  according  as  the  weatiier  was  more  or  less 
severe,  was  diverted  from  the  productive  purpose  and  used  to  keep 
the  animals  warm. 

Feeding  for  fat  and  for  lean,  — Five  series  of  experiments  are  reported 
upon  the  effect  of  the  composition  of  feed  upon  the  composition  of 
the  body,  the  relative  weights  of  the  different  organs,  and  of  fat  and 
lean  in  the  meat.  Three  of  these  experiments  were  with  young  ani- 
mals, and  showed  that  with  these  animals  nitrogenous  rations  (shorts, 
bran,  skim-milk,  pea  meal,  etc. )  made  stronger  bones,  a  greater  propor- 
tion of  lean  meat  to  fat,  and  better  develoi)ed  internal  organs  (kidney, 
liver,  etc.),  than  carbonaceous  feed,  such  as  corn  meal.  The  remain- 
ing two  experiments  were  with  mature  animals.  One  of  them  made 
upon  ten  animals  showed  no  advantage  as  regards  strength  of  bones, 
proportion  of  lean  meat,  or  development  of  internal  organs,  arising 
from  the  use  of  nitrogenous  food,  out  on  the  other  hand,  a  distinct 
advantage  from  corn  feeding,  because  of  shorter  time  required  for 
full  ripening  by  the  animals  receiving  com  only  as  comj)ared  with 
those  fed  with  the  nitrogenous  food.  The  other  experiment  was 
made  upon  one  animal,  and  showed  a  very  considerable  incregise  of 
lean  meat  in  the  carcass  as  a  result  of  feeding  a  highly  nitrogenous 
ration. 

Influence  of  age  and  lueight  of  animals  upon  their  utilizing  of 
feed, — The  experiments  brought  together  in  this  bulletin  will  furnish 
a  largo  mass  of  data  upon  tiiis  subject,  and  show  beyond  g[uestion 
that  the  amount  of  feed  eaten  per  100  pounds  of  live  weight  de- 
creases, and  that  the  number  of  pounds  of  feed  required  to  pro- 
duce a  pound  of  gain  increases  with  the  age  and  weight  of  the 
animals,  and  that  as  the  animal  approaches  maturity  this  change 
goes  on  with  increasing  rapidity.  They  demonstrate  m  a  striking 
manner  the  fact  that  for  producing  cheap  pork  it  is  essential  to  use 
young  and  growing  animals  and  to  stop  the  fattening  process  sea- 
sonably. 

Pasturage, — A  few  experiments  gave  very  favorable  results  as  to 
rapidity  and  cheapness  of  growth  in  the  pasture  field,  alfalfa  in  one 
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case  proving  to  be  an  especially  cheap  feed.    More  experiments  are 
needed  in  this  line. 

Manuriul  value  of  feed, — Such  feeds  as  wheat  bran,  short*,  beaa 
and  pea  meal,  gluten  meal,  and  in  general,  feeds  rich  in  nitrogen, 
make  a  richer  manure  than  com  meal,  and  this  should  be  taken  into 
^consideration  in  estimating  the  value  of  a  ration.  Thus,  of  two 
feeds  which  will  produce  the  same  amount  of  pork,  that  one  is  to 
be  i^ref  erred  which  gives  the  richer  manure,  especially  in  the  older 
parts  of  the  country  where  the  soil  is  becoming  exhausted. 

Commercial  relations  of  swine  feeding, — The  economy  and  profit 
of  swine  feeding,  however,  involve  questions  outside  ^of  the  effect 
of  the  food  upon  the  quantity  and  quality  of  the  meat. 

The  swine  grower  is  practically  a  manufacturer.  Feeding;  stuffs 
are  his  raw  material,  the  animal  his  machine,  and  the  meat  his  prod- 
uct. Like  other  manufacturers  he  is  exposed  to  competition.  His 
endeavor  must  be  to  suit  his  product  to  the  demand  and  to  secure 
advantageous  sale  in  home  and  foreign  markets. 

The  principal  use  of  his  product  is  for  food  for  man.  The  relative 
amount  of  pork  products,  e,  g,  lard  oil  used  for  manufacturing,  is 
very  small;  and  unfortunately  pork  as  now  produced  is  getting  to  be 
.  more  or  less  unsuitable  for  the  food  market  and  the  competition  of 
other  products,  both  for  food  and  for  other  purposes,  is  increasingly 
severe. 

The  larger  part  of  our  pork  is  made  from  corn.  Com  is  deficient 
in  the  nitrogen  compounds  which  are  called  protein  and  whidi  make 
blood  and  bone,  muscle  and  tendon.  Pork  made  from  com  exclu- 
sively has  relatively  little  lean.  The  corn  fed  pork  in  the  market  is 
mostlv  fat.  To  make  it  leaner  feeding  stuffs  rich  in  protein,  such 
as  milk,  bran,  shorts,  peas,  beans,  and  clover  should  be  used. 

The  fat  of  pork,  when  used  for  food,  serves  for  fuel  to  keep  the 
body  warm  and  yield  muscular  energy  and  strength  for  work.  The 
fat  of  beef,  mutton,  and  other  meats,  and  the  oils,  as  cotton-seed 
and  olive  oils,  serve  the  same  general  purpose  in  nutrition  as  the  fat 
of  pork.  Sugar,  and  likewise  the  starch  of  wheat,  com,  and  other 
grains  that  make  up  a  large  part  of  the  food  of  mankind,  also  serve 
for  fuel  and  thus  perform  the  same  service  in  nutrition  as  the  fats, 

American  meats,  including  beef  and  mutton  as  well  as  pork,  are 
very  fat.  This  is  a  natural  result  of  the  conversion  of  the  grasses  of 
the  western  ranches  and  the  grass  and  com  of  both  the  West  and  the 
East  into  meat,  and  the  tendency  to  condense  the  raw  material  in 
the  manufactured  jiroducts.  Cotton-seed  oil  is  largely  used  for  food. 
The  consumption  of  sugar  has  increased  until  it  has  become  imxnense. 
Moreover,  tno  demand  for  animal  and  vegetable  fats  and  oils  for 
other  uses  than  as  food  is  interfered  with  by  petroleum  and  its  prod- 
ucts, which  have  come  into  general  use  fox  illuminating  ^and  manu- 
facturing purposes. 

Late  studies  of  the  food  and  diet  of  the  people  in  this  country  have 
revealed  the  fact  that  the  amounts  of  fat  and  of  sugar  consumed  are 
very  large.  This  comes  from  the  abundance  and  fatness  of  the  meats 
and  the  increased  supply  of  sugar.  Indeed,  our  national  dietary  ap- 
pears to  have  become  one-sided,  so  great  is  the  excess  of  fuel  materiaL 
A  reaction,  however,  seems  to  have  begun.  Sellers  of  meat  in  many 
places  are  finding  a  decrease  in  the  demand  for  fat  meat,  and  large 
amounts  of  fat  are  rejected  by  customers  in  the  butchers'  shops,  in 
the  trimmings  of  beef  for  instance,  and  by  consumers  of  meat  after 
it  is  cooked,  as  may  be  noted  by  any  one  who  observes  the  plates  re- 
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moved  from  family  and  hotel  tables.  This  apparent  decrease  in  the 
demand  for  fat  meat  seems  to  be  in  response  to  an  instinctive  ten- 
dency to  shape  the  diet  more  or  less  to  the  actual  demands  of  the 
body. 

On  the  other  hand  pork  is  needed  across  the  Atlantic.  The  work-  , 
ing  classes  of  France,  Germany,  and  other  countries  of  Europe  are 
under-fed.  They  lack  meat,  and  witli  the  rest,  the  fat  whicn  we 
have  in  excess.  This  fact  is  already  appreciated  by  the  physiolo- 
gists of  these  countries  whose  opinion  is  accepted  as  authoritative. 
Tho  restrictions  placed  upon  the  importation  of  American  pork, 
however,  hinder  its  sale  there.  A  valuable  service  would  be  ren- 
dered to  the  producers  in  the  United  States  and  the  consumers  in 
Europe  if  this  subiect  could  be  studied  thoroughly  and  the  facts 
brought  out  in  delail  for  the  education  of  public  opinion  and  for 
their  influence  upon  legislation. 

In  brief,  the  pork  producer  in  this  country  has  come  to  be  essen- 
tially a  manufacturer  of  fat.  Like  other  manufacturers  he  must 
compete  in  the  markets  of  the  world,  home  and  foreign.  He  meets 
serious  competition  in  the  fat  of  other  meats,  in  cotton-seed  oil,  in 
sugar,  and  in  petroleum.  The  home  market  is  relatively  overstocked 
with  fat  porlc.  There  is  demand  for  it  in  the  foreign  fnarkets, 
but  the  restrictions  placed  upon  the  importation  of  American  pork 
liinder  his  access  to  them. 

There  are,  then,  two  things  for  the  pork  producer  to  do:  make 
leaner  pork  and  get  better  access  to  foreign  markets.  Leaner  pork  can 
T)e  obtained  by  the  use  of  nitrogenous  foods,  skim-milk,  bran,  shorts, 
cotton-seed  meal  if  it  can  bo  advantageously  utilized,  beans,  peas, 
clover,  alfalfa,  and  other  leguminous  plants.  It  is,  however,  imprac- 
ticable for  many  pork  producers  to  change  their  system  of  feeding  at 
once.  The  bulk  of  the  pork  of  the  country  is  and  for  some  time 
must  be  manufactured' from  corn,  but  where  nitrogenous  foods  are 
available  they  should  be  used,  ana  where  they  are  not  available  the 
attempt  should  be  made  to  introduce  them.  Here  is  a  strong  reason 
for  experiments  with  leguminous  forage  plants;  besides  helping  to 
make  leaner  pork  they  have  the  advantage  that  with  them  poor  hay, 
straw,  and  corn  stalks  can  be  utilized  and  that  they  make  rich  ma- 
nure. 

To  facilitate  access  to  foreign  markets,  the  facts  regarding  the 
need  and  value  of  our  American  products  must  be  brought  out  clearly. 
Of  course  this  will  require  much  research;  the  process  must  be  slow 
and  no  one  can  positively  predict  the  results.  JBut  it  is  at  any  rate 
safe  to  say  that  the  facts  now  at  hand  are  such  as  to  promise  an 
argument  of  the  strongest  character. 

COTTON-SEED  HULLS  AND  MEAL  AS    FEEDINQ  STUFFS. 

A  receht  bulletin  of  the  Tennessee  Station*  gave  the  results  of  an 
investigation  of  cotton-seed  hulls  and  meal  as  food  for  live  stock. 
The  conclusions  reached  were  very  interesting.  It  was  found  that 
the  practice  of  feeding  cotton-seea  hulls  and  meal  as  an  exclusive 
diet  was  well  established  in  the  vicinity  of  oil  mills.  Everything  in- 
dicated that  tho  practice  was  both  economical  and  profitable.  A 
daily  ration  of  from  25  to  35  pounds  of  hulls  and  5  to  8  pounds  of  the 
meal  could  apparently  be  fed  continuously  without  any  risk.  Tho 
hulls  thus  seem  to  be  a  cheap  and  effective  substitute  for  hay,  which 
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may  prove  of  the  greatest  value  in  a  cotton-raising  country,  and  help 
to  remove  the  obstacles  which  so  largely  prevent  the  cotton  planter 
from  growing  live  stock.  The  manure  resulting  from  this  system 
of  feeding  was  found  to  be  uncommonly  rich,  and  thus  becomes  a 
most  important  factor  in  making  this  ration  profitable,  since  the 
cotton  planter,  in  at  least  a  majority  of  the  Southern  States,  is  in 
constant  need  of  fertilizers. 

It  should  be  observed,  however,  that  such  questions  as  the  effect 
of  relatively  large  rations  of  cotton-seed  meal  upon  the  quaUty  of 
the  pork,  beef,  or  butter  produced,  still  remain  to  bei  investigated. 

BETTEB  cows  FOR  THE  DAIBT. 

The  need  of  better  cows  for  the  dairy  is  coming  to  be  very  gener- 
ally; ai)preciated.     The  dairy  commissioner  of  Iowa  is  reported  as 
saying  that  the  average  cow  in  that  State  gives  but  3,000  pounds^  of 
milk  annually,  while  good  ones  yield  from  5,000  to  6,000  pounds. 
The  director  of  the  Vermont  Station  is  credited  with  the  statement 
that  the  average  yield  per  cow  in  that  State  is  only  130  pounds  of 
butter  per  annum,  while  there  are  thirty  dairies  in  the  State  that 
average  over  300  pounds  per  cow. 

The  differences  in  the  milk-producing  qualities  of  different  cows 
are  brought  out  verv  clearly  by  a  series  of  experiments  conducted  at 
the  Massachusetts  State  Station,  of  which  Prof.  C.  A.  Qoessman  is 
director.*  They  are  especially  interesting  because  the  cows  and 
their  feed  and  care  were  such  as  are  found  on  the  better  farms  of 
Massachusetts,  and  the  results  obtained  with  the  appliances  of  a 
well-equipped  experiment  station  show  in  accurate  and  full  detail 
the  elements  of  actual  profit  and  loss  as  they  could  not  be  found  in 
ordinary  farm  experience. 

These  experiments  have  been  made  with  twelve  cows  and  have  con- 
tinued over  five  years.  Grade  Jersey,  Ayrshire,  DevoU)  Durham, 
Dutch  and  native  cows  were  used.  They  were  secured  for  the 
experiments  a  few  days  after  calving  and  fed  until  the  daily  yield 
fell  below  5  or  6  quarts,  when  they  were  sold  to  the  butcher.  The 
length  of  the  feeaing  period,  i,  e.  duration  of  the  exi)erinient  with 
each  cow,  varied  from  two  hundred  and  sixty-one  to  five  hundred 
and  ninety-nine  days.  Hay,  fodder,  com,  corn  silage,  green  crops, 
roots,  and  corn  meal,  wheat  bran,  and  other  grain  were  used.  The 
daily  ration  per  head  consisted  of  18  to  20  pooinds  of  dry  fodder  or 
its  equivalent  of  green  fodder,  and  from  6i  to  9J  pounds  of  grain. 
Careiul  accounts  have  been  kept  of  the  history  of  each  cow,  includ- 
ing breed,  age,  number  of  calves,  length  of  feeding  period,  amounts 
and  kinds  or  fodder,  yield  of  milk,  chemical  composition  of  feed, 
milk  and  manure,  cost  of  cow  and  feed,  and  values  of  milk  and 
manure. 

The  following  is  a  recapitulation  of  the  financial  recoi*d  of  the 
cows: 

The  milk  was  reckoned  at  the  price  paid  for  it  at  the  neighboring 
creameries.  The  value  of  the  manure  produced  is  calculated  by  as- 
suming that  of  the  total  amount  of  feed  20  per  cent  would  be  sold 
with  the  milk  and  the  remaining  80  per  cent  saved  as  manure.  As 
farmers  in  the  region  buy  commercial  fertilizers  for  the  sake  of  their 
nitrogen,  phosphoric  acid,  and  potash,  it  was. assumed  t^iat  these 
same  ingredients  would  be  worth  about  as  much,  pound  for  pound,  in 
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tlie  manure  as  in  tlie  better  class  of  f  ertiMzers,  and  accordingly  the 
value  of  the  manure  was  computed  by  taking  the  nitrogen  as  worth 
16:^  cents,  phosphoric  acid  6  cents,  and  potash  4i  cents  per  pound. 
The  retijrn  for  feed  consumed  represents  what  the  feeder  receives 
for  labor,  housing  of  cattle,  interest  of  capital  invested,  risk  of  loss 
of  the  animal,  etc. 

From  the  table  herewith  it  appears  that  the  most  profitable  cow 
was  bought  for  $60,  fed  five  hundred  and  eighty-four  days,  and  then 
sold  for  $28,  making  her  actual  cost  $32;  the  feed  cost  $135.05„/so  that 
the  total  cash  outlay  was  $167.05.  The  milk  brought  $203.37  at  the 
creamery;  the  manure  was  estimated  to  be  worth  $56.93,  making  the 
total  value  received  for  feed  consumed  $260.30.  Subtracting  the 
total  cash  outlay  of  $167.05  from  this  there  remains  $93.25  as  total 
return  for  feed  consumed.  Deducting  from  this  total  return  value 
the  estimated  value  of  the  manure,  the  remainder,  "return  in  excess 
of  estimated  value  of  manure,"  is  $36.32.  In  the  average  for  the 
twelve  cows  the  total  return  was  $50.43,  and  the  return  in  excess  of 
the  estimated  value  of  the  manure  only  $15.13.  With  the  least  profit- 
able cow  the  cash  outlay  for  cow  and  feed  exceeded  the  value  of  the 
milk  and  manure  by  $3.97.  In  other  words,  the  total  return  for  feed 
consumed  was  $3.97  less  than  nothing.  Subtracting  the  value  of  the 
manure,  the  total  loss  was  $34.25. 

Recapitulation  of  financial  record  of  cows,  extremes  and  average. 


Most 

profitable 

cow. 

Least 

profitable 

cow. 

Average 

of  twc  ve 

cows. 

Period  durini?  which  cows  were  milked days. . 

Average  yield  of  milk  per  day quarts. . 

584 
11.6 

331 

7.7 

402 
11.1 

Total  cost  of  feed  consumed 

Sia'i.a^ 

56.98 

^.08 
30.28 

$87.29 

ISstiiuated  value  of  manure  produced  from  feed  consumed 

85.80 

Difference,  net  cost  of  feed  consumed 

78.12 

49.80 

51.99 

Receipts  from  milk  sold  at  8  cents  0ir  quart 

203.87 
56.93 

75.8a 
80.28 

135.91 

33.30 

Sum,  total  value  received  from  feed  consumed 

260.80 

106.11 

171.21 

Caah  paid  for  cow  at  beginninff  of  milking  period 

60.00 
28.00 

55.20 
25.00 

62.29 

Cash  received  for  cow  at  end  of  milking  period 

28.80 

mfTAmnoA,  ivctnal  cost  of  cow x .  ^  x 

82.00 

30.20 

83.49 

Actual  cost  of  cow .• 

32.00 
135.05 

*   80.00 
80.08 

38.49 

Total  cost  of  feed  consumed 

87.29 

Sum,  total  cash  outlay 

167.05 

110.08 

120.78 

Total  value  (milk  and  manure)  received  for  feed  consumed 

260.80 
167.05 

106.11 
110.06 

171.21 

Total  cash  outlay 

120. 78 

Difference,  total  return  for  feed  consumed 

93.25 

-8.97 

60.43 

Tolal  return  for  ffeed  consumed , 

98.25 
56.93 

-3.97 
80.28 

50.43 

EAtimate<l  value  of  maniu^  produced  from  feed 

85.80 

DllTerence,  return  In  excess  of  estimated  value  of  manure 

86.82 

-8  J.  25 

15.18 

That  is  to  say,  allowing  for  the  value  of  the  manure,  the  results 
with  the  twelve  cows  varied  from  a  r/aui  of  $93.25  to  a  loss  of  $3.97: 
or,  if  the  value  of  the  manure  be  left  out  of  account,  from  a  gain  or 
$36.32  to  a  loss  of  $34.25. 

It  is  noticeable  that  the  profit  or  loss  did  not  depend  upon  either 
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the  breed  or  the  length  of  the  feeding  period.  The  most  profitable 
cow  and  the  least  profitable  but  one  were  both  of.  the  same  breed. 
Of  the  two  most  profitable  cows,  one  was  fed  for  five  hundred  and 
eighty-four  and  the  other  for  only  two  hundred  and  seventy-eight 
days. 

Two  things,  then,  are  brought  out  yery  clearly  by  these  experi- 
ments. One  is  that  in  such  localities  as  this  the  value  of  the  manure 
goes  far  to  decide  the  profit  in  feeding  dairy  cattle.  Another  is  that 
cows  which  would  orainarily  pass  for  good  ones  may  differ  widely 
in  product. 

To  the  practical  dairyman  these  experiments  teach  clearly  the  dif- 
ference between  cows  which  are  profitable  and  those  which  are  not, 
and  the  importance  of  selecting  tne  best  cows  for  his  dairy  and  get- 
ting rid  of  the  poor  ones.  In  a  larger  sense  they  illustrate  to  every 
farmer  the  importance  of  knowing  accurately  the  condition  of  his 
business.    Upon  this  its  success  or  f aildre  largely  depends. 

DAIRYINO.* 

<• 

Besides  the  feeding  experiments  with  milch  cows  already  referred 
to,  a  considerable  number  of  the  stations  have  made  investigations 
on  subjects  relating  to  dairying.  These  include  analyses  oi  milk, 
butter,  and  cheese;  tests  of  aairy  apparatus;  the  deviaing  of  methods 
for  testing  milk,  especially  witn  reference  to  the  determination  of 
butter  fat;  trials  of  different  methods  of  creaming  and  butter  making, 
and  the  investigation  of  creameries  with  reference  to  their  improve- 
ment or  introduction  into  communities  where  they  are  now  practi- 
cally unkno^VQ.  Among  the  more  scientific  investigations  of  the 
nature  of  milk  and  the  causes  of  the  changes  in  milk  and  its  products 
may  be  mentioned  tlioso  of  Dr.  Babcock,  of  the  Wisconsin  Station, 
who  has  announced  the  discovery  of  fibrin  in  milk,  and  those  relating 
to  the  nature  and  action  of  the  bacteria  of  milk  by  Professor  Conn, 

for  the  Connecticut  (Storrs)  Station. 

* 

BUTTER  MAKING.       • 

With  regard  to  butter  making  the  Texas  Station  f  has  published 
the  following  practical  advice,  some  of  which  is   especially  adapted 

to  the  Southern  States: 

(1)  Cows  should  have  an  abundance  of  good  food  and  water. 

(2)  Handle  the  cove's  quietly  and  carefully. 

(3)  Salt  regularly,  at  least  once  a  week — twice  is  better— or  place  lump  salt  where 
they  can  have  access  to  it. 

(4)  Milk  regularly  and  don't  let  the  milk  stand  where  it  can  absorb  odors  from 
the  stable  or  barn-yard. 

(5)  When  tlie  centrifugal  is  used,  the  best  results  wiU  be  obtained  by  separatiiig 
at  about  80"  to  85°  F.  When  the  centrifugal  is  not  used,  if  there  is  a  cold  spring 
or  well-water  at  hand,  set  the  milk  in  deep  cans,  not  over  6  or  7  incb^  in  diameter, 

*  Alabama  Colle<;e  Station  Bulletin  No.  7;  Colorado  Station  Report,  1888;  Con- 
necticut State  Station  Re|)ort,  1888;  Connecticut  (Storrs)  Station  BuUetmNo.  4;  In- 
diana Station  R(^|X)i*t,  1HS8;  Iowa  Station  Report,  1888;  Maryland  Station  Report, 
1888:  Massachusetts  State  Station  Report,  1888;  Minnesota  Station  Bulletin  Wo.  7; 
Mississippi  Station  Report,  1888;  New  Hampshire  Station  Report,  1888,  and  Bulletin 
No.  7;  New  York  (Geneva)  Station  Report,  1888;  New  York  (ComeU)  Station  Report, 
1888,  and  Bulletin  No.  5;  North  Carolina  Station  Report,  1888;  Texas  Station  Biifietiil 
No.  5;  Vermont  Station  Repoi*t,  1888,  and  Bulletins  Nos.  16  and  17;  West  Virginia 
Station  Report,  1888,  and  Bulletin  No.  4;  Wisconsin  Station  Report,U888,  and  Bulto- 
tin  No.  18. 

f  Texas  Station  Bulletin  No.  6. 
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in  water  to  a  depth  equal  to  the  depth  of  the  milk  in  the  cans.    When  cold  water  can 
not  be  obtained,  set  the  milk  in  shallow  pans  4  or  5  inches  deep  in  a  well-made  cellar. 

(6)  Skimming  should  take  place  after  eight<3en  to  twenty-four  hours  in  sunmiei 
and  twenty-four  to  thirty-six  hours  in  winter. 

(7)  Churn  when  the  cream  is  nicely  acid  but  not  too  sour. 

(8)  The  best  temperature  for  cluirning  in  this  latitude  has  been  found  to  be  63^  to 
65**  in  summer  and  69°  to  TO""  in  winter.     Determine  temperature  with  thermometer. 

(9)  All  vessels  should  be  made  scrupulously  clean.  Use  hot  water  always,  and  if 
greasy,  use  washing  soda. 

(10)  Use  the  best  quality  of  dairy  salt. 

CREAMBBIES.* 

The  establishment  of  creameries  is  a  question  of  great  importance, 
especially  in  some  of  the  Southern  States.  The  West  Virginia  Sta- 
tion has  made  a  strong  appeal  to  the  farmers  of  that  State  to  attempt 
dairying  and  support  creameries,  and  has  given  in  a  late  bulletin 
directions  for  building  and  operating  a  creamery.  In  Texas  the 
Station  has  illustrated  the  advantage  of  creameries  bv  carrying  on 
one  since  June,  1888.  A  recent  bulletin  gives  detailed  plans  and 
specifications  of  a  creamery  with  a  capacity  of  200  to  250  i)ounds  of 
butter  daily,  and  costing  from  $2,500  to  $3,000.  Such  cnanges  in 
the  construction  of  the  creamery  as  a  careful  study  of  those  in  suc- 
cessful operation  in  other  Southern  States  has  shown  to  be  advisable 
are  recommended.  The  Mississippi  Station  has  been  working  in  the 
same  direction. 

SEED  TESTING,  t 

• 

Reports  on  this  subject  have  been  received  from  eight  of  the  sta- 
tions. The  farmer  needs  to  select  seeds  that  are  free  from  impurities 
and  will  germinate,  and  to  use  enough  but  avoid  waste  in  sowing. 
The  princij)al  difficulties  with  the  seeds  commonly  sold  in  the  markets 
are  impurities  and  lack  of  vitality.  The  impurities  include  not  only 
dirt,  which  does  little  harm,  but  also  seeds  of  weeds  and  parasitic 
plants,  some  of  which  are  very  harmful.  As  regards  vitality,  the 
main  thing  is  the  power  ♦to  germinate,  or  in  farmers'  language  to 
"sprout."  The  vigor  for  sprouting  is  often  injured  or  destroyed  by 
age,  frost,  disease  or  decay.  Often  there  is  great  waste  in  sowing. 
Much  attention  has  been  given  to  these  matters  in  Europe  and  great 
benefit  has  resulted.  Thus  far  comparatively  little  has  been  done  in 
this  country  toward  exercising  any  control  over  the  seeds  sold  in 
the  several  States,  and  the  farmers  are  not  thoroughly  aroused  to  the 
importance  of  the  subject.  Stations*  should  not  only  make  tests  to 
detect  imperfections  and  impurities  in  seed,  but  they  should  also 
point  out  to  the  farmer  the  dangers  which  lurk  in  the  seeds  he  buys 
or  grows,  and  which  may  easily  escape  his  observation,  and  should 
show  him  the  desirability  of  systematic  efforts  to  secure  good  seeds 
and  explain  to  him  how  to  better  economize  in  sowing. 

The  tests  of  the  seeds  of  garden  vegetables  thus  far  made  in  this 
country  have  as  a  rule  borne  testimony  to  the  honesty  of  American 
seedsmen.  Professor  Chester,  botanist  of  the  Delaware  Station,  from 
the  results  of  examinations  of  a  largo  number  of  varieties  of  these 
seeds  as  sold  in  that  State,  reports  that  **  garden  vegetables,  in  ac- 

•  Mississippi  station  Report,  1888;  Texas  Station  Bulletin  No.  5;  W^est  Virginia 
Station  Bulletin  No.  4. 

f  Colorado  Station  Report,  1888;  Connecticut  State  Station  Report,  1888;  Maine 
Station  ReiK)rt,  1888;  North  Carolina  Station  Report,  1888,  and  Bulletins  Nos.  59.  61^, 
63,  and  67;  South  Carolina  Station  Report,  1888;  Delaware  Station  Bulletin  No.  5; 
Pennsylvania  Station  Bulletin  No.  8;  New  York  (Cornell)  Station  Bulletin  No.  7. 
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cordance  with  experience  olsewliorc,  give  a  high  percentage  of  pn- 
rity  and  are  comparatively  free  from  weed  seeds. "  rroL  L.  H.  Bailey, 
of  tlie  New  York  (Cornell  University)  Station,  also  says,  as  the  result 
of  his  experience,  that  *'  thei-e  appears  to  bo  no  Dernicious  adultera- 
tion of  garden  seeds  in  this  country,  and  as  a  rule  there  are  no  hurt- 
ful impurities."  Exceptions  to  this  general  iTile,  however,  indicate 
that  the  farmers  should  be  very  careful  to  deal  only  with  responsi- 
ble parties,  and  especiallv  to  make  sure  that  the  vegetable  seeds  sold 
by  retail  dealers  are  fresh. 

With  regard  to  grasses,  clovers,  and  other  forage  plants,  the  tests 
made  at  the  stations  indicate  a  much  worse  state  of  things,  both  as 
regards  the  number  and  quantity  of  impurities  and  the  vitality  of  the 
seeds.  Farmers  need  to  be  very  careful  m  selecting  the  seed  of  grasses 
and  other  forage  plants,  and  organized  precautions  against  the  sale  of 
impure  seeds  seem  to  be  highly  desiraole.  The  following  facts  are 
cited  by  the  Delaware  Station  from  its  own  observation  and  from 
experience  elsewhere: 

kind^  of  impurities, — In  one  hundred  and  forty-eight  samples  of 
seeds  of  grasses  and  forage  plants  sold  in  Delaware,  fort\--four  con- 
tained plantain  {Plantago major);  twenty-seven,  sheep-son*el  {Rumex 
dcetosetla);  twenty-five,  rag-weed  {Avibrosia  artcmisia folia);  five, 
dodder  ( Cuscuta) ;  and  one,  Canada  thistle  ( Cnicus  arven^v  ) .  Twenty- 
six  difi:erent  species  of  weeds  were  found  in  the  samples  test  ed.  *  ^  This 
list  tells  its  own  story  as  to  how  the  majority  of  Avoed  seeds  get  upon 
the  farm,  for  not  only  is  the  farmer  sowing  them,  but,  as  Ledoux 
has  remarked,  he  is  sowing  them  upon  well-prepared  land,  where 
they  will  be  sure  to  grow." 

Quantity  of  impurities. — One  sample  of  red  clover  seed  contained 
9,2  per  cent  of  impurities.  These  were  seeds  of  nine  kinds  of  weeds, 
etc.,  among  which  were  plantain,  smart- weed,  rag-weed,  and  foxtail 
grass.  TaKing  8  pounds  of  this  clover  seed,  the  usual  quantity  for 
an  acre,  the  number  of  weed  seeds  was  sufiicient  to  give  one  seed  of 
sheep-sorrel  every  4  feet  in  drills  3  feet  apart;  one  of  rag- weed  every 
10  feet  in  drills  6  feet  apart,  the  same  numljer  of  dodder  and  enough 
of  all  the  weed  seeds  of  different  kinds  to  make  one  seed  every  G 
inches  in  drills  9  inches  apart.  Another  sample  which  came  nearer  the 
average,  had  1.2  per  cent  of  impurities  by  weight.  If  8  pounds  of  this 
seed  were  sown  on  an  acre  the  number  of  weed  seeds  wpuld  be  suflfi- 
cient  for  one  every  foot  in  drills  15  inches  apart. 

The  tables  of  purity  and  vitality  of  seeda  given  in  the  bulletin 
show  how  it  is  possible,  even  by  the  use  of  a  comparatively  pure 
seed,  to  introduce  upon  land  a  supply  of  weeds  which  may  in  time 
overrun  a  farm  to  a  serious  degree,  and  when  we  consider  that  this 
process  of  sowing  weed  seeds  is  repeated  from  year  to  year  the  argu- 
ment has  still  greater  force. 

A  striking  instance  of  the  need  of  precautions  in  this  country  is 
given  in  a  sample  of  alfalfa  seed  sent  to  the  Delaware  Station  for  ex- 
amination. 

The  purchaser  remarked  that  it  was  one  of  the  purest  seeds  he  had  ever  seen,  and 
an  examination  proved  tliis  fact,  the  proportion  of  impurities  bemg  only  four-tenths 
of  1  per  cent,  mauily  dirt.  But  a  close  exaramation  revealed  the  presence  of  Cvs- 
cutUy  or  dodder  seed,  at  the  rate  of  seven  hundred  and  twenty  to  tl\e  pound.  This 
seed  when  sown  at  the  i-ate  of  15  i)ounds  to  the  acre,  which  is  about  one-half  that 
generally  sown  in  Grermany,  would  furnish  nearly  eleven  thousand  C7i$cufa  seed  to 
the  acre,  or  enough  to  give  one  seed  every  2  feet  in  drills  2  feet  apart.  The  sowing  of 
this  much  Cuscuta  seed  upon  an  acre  of  land  woul-i,  at  the  least,  be  a  dangerous 
procedure,  and  might  result  in  a  total  destruction  of  a  crop  in  the  course  of  two  or 
three  yecurs. 
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Every  precaution  is  to  be  taken  against  the  introduction  of  this  parasite  into  the 
State.  In  Oermany  its  presence  has  proved  a  national  calamity,  and  weU-nigh 
forced  Grerman  farmers  to  abandon  the  gi*o\^'th  of  clover.  * 

The  flax  dodder,  according  to  Ledoux,  broke  up  the  culture  of  flax  in  North  Car- 
olina and  paved  the  way  to  cotton  culture.  In  Germany  the  fight  against  the  Cu;^ 
cuta  has  been  %igorous,  but  the  enforcement  of  stringent  laws  and  the  sharp  eye 
kept  by  the  German  seed  controls  over  the  quality  of  clover  and  alfalfa  seed  has 
done  much  to  reduce  this  evil. 

In  order  to  improve  seed  testing,  if  possible,  by  more  thorongli 
and  accurate  metnods,  investigations  have  recently  been  made  at  tne 
Cornell. Station  which  indicate  that  conditions  of  temperature,  mois- 
ture, light,  and  latitude  hiive  much  to  do  with  the  results  of  seed 
tests;  that  germination  tests  should  be  made  in  soil  as  well  as  in 
germination  apparatus;  that  tests  should  be  duplicated;  that,  owing 
to  the  many  accidental  circumstances  connected  with  planting  in  the 
field,  the  results  there  can  not  be  considered  a  true  measure  of  the 
value  of  any  particular  sample  of  seed,  and  that  rap;dity  of  sprout- 
ing, imless  under  identical  conditions,  is  not  a  true  measure  of  vital- 
ity or  vigor  of  seeds. 

Prof.  G.  McCarthy,  of  tlie  North  Carolina  Station,  concludes,  from 
a  considerable  number  of  tests  of  seeds  of  clover,  grass,  and  other 
forage  plants,  that — 

(1)  Grass  and  clover  seeds  deteriorate  very  rapidly  with  age,  and  generally  are 
not  worth  sowing  after  thev  are  two  years  old. 

(2)  Aj^ed  ancl  deteriorated  seeds  are'  often  sold  by  local  store-keepers. 

(3^  Fanner 3  should  test  samples  before  piutihasing  seeds,  and  purchase  directly 
from  some  reliable  seed  grower,  or  from  a  local  merchant  who  will  guarantee  the 
quality  of  his  seeds. 

In  germination  tests  of  seeds  found  on  sale  in  Maine,  Professor 
Harvey,  of  the  station  in  that  State,  finds  a  very  wide  range  in  the 
**per  cent  sprouted."  In  discussing  tables  of  the  report  m  which 
the  results  of  his  tests  are  summarized,  he  says  : 

By  comparing  the  grasses  one  wiU  see  that  in  the  more  common  kinds,  for  in- 
stance Timothy,  the  jwr  cent  germinated  is  high,  88  to  95,  while  in  those  rarely 
Bovvn  it  is  low.  This  is  easily  explained,  as  seed  for  which  there  is  but  a  slight  de- 
mand would  remam  on  sale  for  a  long  time,  so  that  the  greater  the  demand  the  newer 
the  seed.  This  is  a  good  illustration  of  the  difference  between  new  and  old  seed,  as 
the  per  cent  ST)route(i  varies  from  9G  to  0,  and  from  the  more  common  to  the  less 
common  kincfs.  The  clovers  show  a  high  per  cent  of  germination  throughout, 
some  of  them  sprouting  95  per  cent  in  twenty -four  hours  from  the  time  they  were 
put  in  the  germmator.  In  studying  the  tables  notice  the  number  of  days  before  the 
seeds  began  to  sprout,  as  rapid  sprouting  shows  higli  vitality.  The  conclusions  we 
draw  from  these  experiments  put  into  rules  to  aid  in  pm'chasing  seed  would  be: 

Sec  tliat  the  seeds  look  new  and  fresh:  notice  whetlier  they  are  plump  or  shriveled, 
and  whether  or  not  they  are  uniform  in  size.  If  some  are  large  and  some  are  small, 
only  the  former  will  grow.  Also,  see  that  they  are  free  from  foul  seeds,  as  many 
troublesome  weeds  *are  introduced  in  tliis  way.  Buy  of  some  reliable  dealer,  and 
continue  to  do  so  as  long  as  the  seeds  are  satisfactory.  Buy  seeds  grown  in  our 
own  State  or  from  localities  as  far  north.  Farmers  can  easily  test  seeds  by  putting 
them  between  damp  cloths  or  sheets  of  blotting  paper. 

HABDY  FRUITS. 

The  Iowa  Station  is  giving  special  attention  to  the  improvement 
of  fmits,  cereals,  and  forage  plants  by  cross-fertilization  and  careful 
selection  of  seeds  from  the  test  trees  and  plants.  The  climate  of 
Iowa  being  very  unfavorable  to  the  orchard  fruits  of  western  Europe 
and  the  eastern  United  States,  over  one  hundred  and  forty  varieties 
of  Russian  apples  have  been  tested  in  northern  Iowa  by  the  director 
of  the  Stiilion  during  from  six  to  fourteen  years.     More  than  fifty 
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varieties  of  these  fruits  seem  to  be  adapted  to  the  soil  of  this  section, 
and  able  to  withstand  the  severest  dronghts  and  coldest  winters. 
Experimental  orchards  have  been  planted  at  the  Station  and  near 
Cedar  Falls,  and  experiments  have  oeen  conducted  in  the  cross-fer- 
tilization of  the  hardiest  Russian  apples  with  selected  AnoLerican 
winter  apples,  and  of  Russian  plums  with  the  best  native  plumB. 

THE  DEHORNING  OF  CATTLE.* 

The  importance  of  the  jDroblem  connected  with  the  delioming  of 
cattle  is  very  great  in  some  sections  of  the  United  States.  In  Texas, 
for  example,  it  is  felt  that  the  economical  feeding  of  cattle  must  here- 
after include  some  means  for  shelter,  and  that,  therefore,  it  is  of  the 
greatest  consequence  to  determine  whether  range  cattle  can  be  suc- 
cessfully dehorned,  and  thus  economically  housed.  Experiments  at 
the  Station  in  that  State  indicate  that  this  is  the  case.  **  While  saw- 
ing off  the  horns  of  a  full  grown  steer  may  seem  severe  treatment 
and  somewhat  cruel,  the  fact  that  the  operation  requires  very  little 
skill  and  time,  that  it  is  safe,  that  it  tames  the  animal  to  a  surpris- 
ing degree,  and  that  a  drove  of  the  wildest  cattle  may  be  run  in  a 
building  like  a  flock  of  sheep,  and  that  they  will  fatten  faster  after 
•dehorning  than  before,  leads  us  to  believe  that  dehorning  has  solved 
the  problem  of  making  sheltering  practicable,  and  that  it  wiU  be 
adopted  by  the  Texas  cattle  feeder." 

In  Bulletin  No.  10  of  the  Mississippi  Station,  the  beneficial  results 
of  dehorning  are  stated  as  follows  : 

It  prevents  these  animals  from  wounding  and  bruising  and  famishing  one  another; 
Eaves  a  vast  amount  of  time  in  handling;;  of  room  in  sheltering;  and  of  feed  stuff. 
Beeves  are  fattetl  for  market  with  much  less  expense  of  feed  and  in  less  time.     They 

fo  into  the  markets,  as  attested  by  the  dealers  at  the  great  cattle  depots,  in  much 
etter  condition,  having  whole  hides  and  unbruised  fleshy  both  of  which  aeU  more 
promptly  and  at  better  prices,  while  the  cost  of  transiX)rtation  of  the  live  animals  is 
much  less,  because  a  larger  number  can  be  packed  in  each  car.  For  like  reasons  the 
milk,  cream,  and  butter  product  is  increased  in  quantity  and  improved  in  quality. 

Reports  from  four  other  stations  received  during  1889  agree  in 
asseiTing  that,  while  dehorning  is  an  operation  that  requires  care,  it 
is  not  difficult  or  dangerous.  The  wounds  heal  favorably,  as  a  rule, 
and  it  is  only  in  exceptional  cases,  or  when  the  operation  is  improp- 
erly performed,  that  continued  suppuration  and  chronic  inflamma- 
tion are  likely  to  ensue  and  seriously  interfere  with  the  health  of  the 
animal. 

Dr.  Phares,  in  the  bulletin  of  the  Mississippi  Station  above  referred 
to,  especially  favors  the  dehorning  of  calves,  though  he  thinks  that 
it  *'  may  be  performed  on  animals  of  any  age,  with  little  danger  of 
serious  injury." 

At  the  place  w^here  the  horn  is  to  come  the  young  calf  has  a  small,  buttonrlike, 
hairless  spot,  easily  seized  and  moved  with  thumb  and  fingers.  After  a  few  weeks 
a  small  tubercle  may  be  felt  under  the  skin ;  now  absorption  has  commenced  on 
the  mside,  extending  from  the  frontal  sinus,  and  deposit  is  taking  place  outside 
under  the  skin,  and  a  core  for  the  horn  has  commenced  formmg.  Now  is  probably 
the  best  time  to  dehorn,  and  a  poc;ket-knife  or  scalpel  is  a  convenient  instrument 
for  performing  tlie  o]x?ration.  Tlie  bald  skin,  with  a  border  of  one-fourth  of  an  inch 
wide  of  hair-covered  skin,  together  with  cartilaginous  button  or  tubercle  beneath, 
may  all  be  easily  severed  witli  a  single  cut  and  in  a  moment.  But  a  few  drops  of 
blood  are  lost ;  the  periosteum  which  secretes  the  bony  core,  and  the  portion  of  skin 
which  secretes  the  horn,  are  removed  with  little  pain  to  the  calf,  and  in  a  few  days 
it  is  well. 

♦Arkansas  Station  Report,  1888:  Mississippi  Station  Bulletin  No.  10;  Tennessee 
Station  Bulletin  No.  1;  Texas  Station  Bulletin  No.  6;  Wisconsin  Station  Report^  1888, 
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Prof.  Plnmb,  of  the  Tennessee  Station,  writes  as  follows  regard- 
ing the  method  of  dehorning  an  older  animal: 

For  removing  the  horns  an  ordiuaiy  meat  saw,  with  a  set-screw  in  the  end  of 
the  blade  furthest  from  the  handle,  that  will  enable  the  blade  to  be  tightened,  but 
not  to  turn  from  side  to  side,  is  perfectly  satisfactory.  A  strong  running-noose  rope 
halter,  and  about  20  feet  of  five-eighths  and  10  feet  of  three-eighthe-inch  rope  are 
also  necessary. 

The  horns  should  be  removed  as  close  to  the  head  as  possible,  without  cutting  the 
sktdl  proper.  It  is  best  to  cut  down  from  one-fourth  to  one-half  inch  of  flesh  at 
the  base  of  the  horn.  The  sawing  should  be  done  rapidly,  and  with  long  sweeps  of 
the  arm  if  possible. 

The  most  desirable  method  of  fastening  an  animal  for  dehominff ,  so  afl  to  keep 
it  satisfactorily  quiet,  is  to  cast  it,  bind  the  feet  firmly  together,  and  hold  the  head 
in  a  halter,  close  to  the  ground,  either  by  the  hands,  or  by  placing  a  plank  across 
the  neck.  Then  remove  the  horn  uppermost,  and  by  means  of  a  rope  of  sufficient 
length,  fastened  where  the  feet  come  together,  turn  the  animal  upon  the  other 
aide,  and  remove  the  remaining  horn.  ^ 

Dr.  Phares,  formerly  of  the  Mississippi  Station,  on  the  other  hand, 
does  not  approve  of  casting  the  older,  stronger  animals,  as  they  are 
often  injured  in  this  way.     He  recommends  the  following  metnod : 

A  narrow  stall,  with  a  very  little  labor,  can  be  turned  into  a  kind  of  stocks  in 
which  an  animal  may  be  quickly  and  firmly  fastened  by  a  bar  across,  resting  on  the 
loin  or  hins,  anoth^  behind  the  hams,  one  touching  the  front  of  the  thigh  and  the 
belly,  and  another  against  the  breast.  His  body  is  thus  rendered  alpi(»t  immova- 
ble, and  it  remains  only  to  fasten  the  head  to  an  immovable  post  in  front.  When 
the  horns  are  removed  and  the  stubs  tarred,  the  animal  may  be  released  in  a  few 
seconds. 

CULTIVATION  OP  SUGAR-CANE  AND  MAKING  OF  SUGAR  IN  LOUISIANA.* 

Louisiana  has  three  stations  under  one  organization.  One  of  these, 
the  Sugar  Experiment  Station,  with  its  head-quarters  now  at  Audu- 
bon Park,  New  Orleans,  is  devoted  especially  to  experiments  regard- 
ing the  soil,  fertilizers,  and  methods  of  culture  for  sugar-cane,  varie- 
ties of  cane,  and  manufacture  of  sugar. 

While  in  some  sugar-producing  regions,  as  Cuba,  the  sugar-cane 
is  generally  grown  tnrough  a  long  series  of  years,  each  season  from 
the  stubble  of  the  previous  season,  in  Louisiana  frequent  replanting 
is  found  necessary;  for  this  the  cane  itself  is  usea.  The  quantity 
required  |s  very  large  and  makes  an  important  factor  of  the  cost  of 
sugar  production.  The  lower  part  of  the  stalk  is  richest  in  available 
sugar.  If,  then,  the  upper  part  of  the  stalk  could  be  successfully 
used  for  planting  a  great  saving  of  sugar  might  result.  Experiments 
conducted  through  two  successive  seasons  have  indicated  that  the 
upper  parts  of  the  stalk  are  fnlly  equal,  if  not  superior,  to  the  lower 
for  seed.  The  director  of  the  Station,  Professor  Stubbs,  concludes 
that,  "could  a  practical  way  be  established  for  utilizing  the  upper 
third  of  the  cane  for  see^  and  grinding  the  remainder,  an  immense 
gain  would  yearly  accrue  to  our  industry.  *' 

Effects  of  fertilizers  on  sugar-cane, — "One  of  the  chief  aims  of 
this  Station  is  to  find  a  fertilizer  that  will  produce  a  maximum  ton- 
nage with  a  maximum  sugar  content  upon  the  soils  of  Louisiana." 
To  this  end  a  great  variety  of  experiments  have  been  made  to  test 
the  requirements  of  {ho  soil,  the  forms  of  fertilizers  especially  aclapted 
to  cane,  and  the  quantities  most  profitable.  Materials  containing 
nitrogen,  phosphoric  acid,  and  potash  in  different  forms  and  amounts 
have  been  used.    Among  the  conclusions  j^re,  that: 

_  (1)  Nitrogen  is  greatly  needed  by  the  soils  of  Louisiana  to  g^ow  cane,  as  expe- 
rience indicates  that  no  one  of  the  leading  forms  of  nitrogen  has  any  marked  sujDe- 

*  Louisiana  Stations,  Bulletins  Nos.  19,  20,  21,  and  23. 
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riority  over  the  others,  and  that  the  nitTogen  in  cotton-seed  meal  (a  cheap  homo 
product)  is  as  effective  as  in  tlie  costlier  imported  materials,  like  nitraieof  scldla,  sul- 
phate of  ammonia,  dried  blood,  etc. 

(2)  Excessive  quantities  of  nitrogenJiave  this  year  heen  but  partially  utilized  by 
tlio  crop,  and  **are  always,  injurious  to  sugar  content."  The  experiments  of  the 
past  three  years  strongly  sugwst  that  from  21  to  43  pounds  of  nitrogen  per  acre 
(the  amount  found  in  from  dad  to  600  pounds  of  cott©n-seed  meal)  are  all  that  can 
be  profitably  used.  To  produce  the  best  results  the  nitrogen  should  be  combined 
witn  mineral  manures. 

(3)  The  mineral  manures  alone  are  without  decide<l  effects,  except  on  new  ground's 
and  i^ea-vino  fallows,  and  even  then  the  yields  are  often  much  improved  by  nitrog- 
enous fertilizers. 

(4)  The  phosphoric  acid  needed  by  the  soils  of  the  State  is  best  supplied  in  the  soluble 
form,  as  acid  or  8upeq>hosphate,  though  the  insoluble  forms  in  Charleston  *'  floats/' 
OrchiUa  and  Grand  Cayman  guanos,  seem  to  be  available  after  lapses  of  time,  de- 
pending upon  the  character  of  the  soil  and  the  fineness  of  the  fertilizer. 

(5)  Excessive  quantities  of  phosphoric  acid  are  not  economical,  though  they  are 
not  altogether  last.  From  40  to  75  pounds  per  acre  seem  to  be  ordinarily  the  limits 
for  profitable  production. 

(6)  Potash  in  small  quantities  produces  no  apparent  effects  upon  either  tonnage  or 
sugar  content,  but  in  excessive  quantities  for  several  years  on  the  same  soil  increases 
the  yield  but  not  the  sugar  content. 

The  drainage  of  land  for  sugarrcane, — Experiments  on  the  effect 
of  tile  drainage  conducted  for  two  years  show  a  decided  advantage 
in  favor  of  draining  such  lands  as  those  experimented  upon.  The 
average  increase  of  yield  by  the  tiled  plats  over  the  untiled  was  at 
the  rate  of  4.37  tons  of  cane  per  acre.  *^  Besides  giving  a  better 
yield  of  cane  and  sugar,  the  tile-drained  lands  are  warm,  and  mellow, 
so  that  roots  penetrate  more  easily  and  deeply,  and  are  thus  better 
able  to  resist  arought,  while  in  wet  weather  the  excess  of  moisture 
is  drawn  off.  On  these  lands  also  the  snow  melts  at  least  a  week 
earlier  on  an  average,  and  veget^^tion  advances  far  more  rapidly." 

'^Drainage  is  of  the  first  importance  to  the  sugar  planter,  sinc€ 
cane  revels  in  well-drained  lanci."  **Tile  drainage,  like  *  diffusion,' 
is  surely  but  slowly  coming." 

The  diffusion  process  for  the  mnmifacttire  of  sugar  from  cane. — 
The  same  Station  has  made  extensive  tests  of  the  diffusion  process 
for  the  manufacture  of  sugar  and  published  the  results  in  one  of  its 
bulletins,  giving  details  of  manufacture  and  methods  of  clarification. 
Excellent  results  were. obtained  throughout.  The  maxinJuni  yield 
per  ton  was  240. 1  pounds  of  commercial  sugar,  equal  to  216.75  pounds 
pure  sucrose  per  ton  of  cane.  With  the  best  milling  applied  to  sim- 
ilar cane  the  quantity  of  commercial  suear  would  be  from  180  to  200 
pounds.  The  economic  superiority  of  diffusion  over  milling  is  thuo 
aemonstrated. 

At  the  time  of  this  writing  the  diffusion  process  has  been  intro- 
duced in  five  or  six  of  the  largest  plantations  of  the  State. 

STATISTICS   OF  THE   STATIONS. 

Experiment  stations  have  been  in  oi)eration  during  the  year,  under 
the  act  of  Congress,  approved  March  2,  1887,  in  all  the  States  except 
Montana,  North  Dakota,  and  Washington.  In  several  States  the 
United  States  grant  is  divided,  so  that  forty-three  stations  in  thirty- 
nine  States  arc  receiving  money  from  the  United  States  Treasury. 
In  each  of  the  States  of  Comiecticut,  Massachusetts,  New  Jersey, 
and  New  York  a  separate  station  is  maintained,  entirely  or  in  pai't, 
by  State  funds,  and  in  Louisiana  a  station  for  sugar  experiments  is 
maintained  mainly  by  funds  contributed  by  sugar  planters.  In  many 
States  branch  or  substations  have  been  establisned.     If  branch  or 
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substations  be  excluded,  the  number  of  stations  in  the  United  States 
is  forty-six;  if  they  be  included,  it  is  sixty-three.  These  stations 
employ  three  hundred  and  ninety-three  officers,  and,  with  this  Office, 
expend  in  all  about  $725,000  per  annum,  of  which  they  receive  $600,000 
from  the  national  Treasury,  the  rest  coming  from  State  governments 
and  other  sources. 

During  the  calendar  year  1889  the  stations  have  published  forty- 
five  anniml  reports  and  two  hundred  and  thirty-sei'en  bulletins. 

^The  stations  have  made  numerous  changes  in  the  personnel  of  the 
staffs  during  the  year.  Only  those  in  the  directorship  can  be  men- 
tioned here.  Florida  has  elected  J.  P.  DePass;  Michigan  has  lost 
Edwin  Willits,  who  resigned  to  become  Assistant  Secretary  of  Agri- 
culture, and  has  elected  in  his  place  Oscar  Clute;  Minnesota  has 
chosen  N.  W.  McLain  in  the  place  of  Edward  D.  Porter;  Missouri 
has  elected  Edward  D.  Porter  to  succeed  J.  W.  Sanborn;  Nebraska 
has  chosen  L.  E.  Hicks  to  succeed  C.  E.  Bessey;  the  New  Jersey  Sta- 
tions have  lost  their  director,  George  H.  Cook,  by  death.  His  place 
is  filled  for  the  time  by  Merrill  Edwards  Gates,  president  of  Rutgers 
College,  with  which  the  Stations  are  connected.  E.  M.  Shelton,  of 
the  Kansas  Station,  resigned  his  position  to  accept  one  in  Australia, 
and  no  successor  has  been  appointed.  George  T.  Fairchild,  president 
of  the  Kansas  State  Agricultural  College,  with  which  the  Station  is 
connected,  has  executive  charge  of  the  Station,  and  I.  D.  Graham, 
secretary  of  the  Station,  has  cliarge  of  the  office  and  coiTespondence. 

By  act  of  the  legislature  the  experiment  Station  of  the  University 
of  Georgia  was  removed  from  Atnens  to  Griffin,  Ga.,  where  it  is  in 
operation  under  the  title  of  the  Georgia  Experiment  Station,  with 
R.  J.  Redding  as  director.  The  chemical  work  is  done  by  special 
contract  at  the  University  of  Georgia,  but,  if  the  present  plans  are 
carried  out,  ^vill  be  removed  to  Griflin  as  soon  as  laboratories  can  be 
prepared.  The  connection  of  the  Station  with  the  University — the 
institution  which  received  the  benefits  of  the  land-grant  act  of  1862 — 
is  constructively  preserved  by  allowing  that  institution  a  minority 
representation  in  the  governing  board. 

Steps  have  been  taken  in  Arizona,  New  Mexico,  and  Utah  to  obtain 
appropriations  from  the  United  States  government  for  the  main- 
tenance of  experiment  stations  in  these  Territories,  and  a  partial 
organization  has  been  effected  in  each.  These  stations  are  located 
at  Tucson,  Ariz. ;  Las  Cruces,  N.  Mex.,  and  Logan  City,  Utah.  Their 
directors  are:  in  Arizona,  S.  M.  Franklin;  in  New  Mexico,  Hiram 
Hadley,  president  of  the  agricultural  college  with  which  the  Station 
is  connected,  and  in  Utah,  J,  W,  Sanborn. 
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Table  ahoioUig  the  lines  of  work 
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♦The  stations  indicated  in  this  column  either  officially  inspect  fertilizers  or  make  analyaes  neces- 
Baiy  to  an  inspection. 
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LINES  OF  WOBK  FUBSUED  AT  THE  STATIONS. 

In  the  foregoing  table  an  attempt  has  "been  made  to  classify  the 
lines  of  work  pursued  at  the  stations  in  a  convenient  manner,  to  show, 
as  far  as  practicable,  the  scientific  aspects  of  the  work  in  connection 
with  its  economic  application.    A  general  survey  of  this  table  will 
show  that  our  stations  are  conducting  a  wide  range  of  scientific  re- 
search in  the  laboratory  and  greenhouse,  and  an  equally  large  amount 
of  practical  experiments  in  the  field,  the  orchard,  the  stable,  and  the 
dairy.     Twenty-seven  stations  are  studying  problems  relating  to 
meteorology  and  climatic  conditions.     Thirty-one  stations  are  at 
work  upon  the  soil,  investigating  its  geology,  physics,  or  chemistry, 
or  making  experiments  in  tillage,  drainage,  or  irrigation,  or  conduct- 
ing soil  tests  with  fertilizers,  or  in  other  ways.    Thirty-five  stations 
are  making  analyses  of  commercial  and  home-made  fertilizers,  or 
are  conducting  field  pxperiments  with  fertilizers.     At  least  ten  sta- 
tions either  exercise  a  fertilizer  control  in  their  respective  States 
or  make  analyses  on  which  the  control  is  based.     Thirty-nine  sta- 
tions are  studying  the  more  important  crops  either  with  regard  to 
their  composition,  nutritive  value,  methods  of  manuring  and  culti- 
vation, and  the  best  varieties  adapted  to  individual  localities,  or  with 
reference  to  systems  of  rotation.     Twenty-five  stations  are  investi- 
gating the  composition  of  feeding  stuffs,  and  in  some  instances  mak- 
ing digestion  experiments.     Seventeen  stations  are  dealing  with  ques- 
tions relating  to  silos  and  silage.      Twenty-four  stations  are  con- 
ducting feeding  experiments  for  milk,  beef,  mutton,  or  pork,  or 
are  studying  different  methods  of  feeding.     Eighteen  stations  are 
investigating  subjects  relating  to  dairying,  including  the  chemistry 
of  milk,  creaming,  butter  making,  or  the  coiistruction  and  manage- 
ment of  creameries.     At  least  thirty-three  stations  are  studying 
methods  of  analysis  and  other  chemical  work.     Botanical  studies 
occupy  more  or  less  of  the  attention  of  thirty- three  stations;  these 
incluae  investigations  in  systematic  and  physiological  botany,  my- 
cology, with  especial  reference  to  the  diseases  of  plants,  testing  of 
seeds  with  reference  to  their  vitality  and  purity,  classification  of 
weeds  and  methods  for  their  eradication.    Thirty-five  stations  work 
to  a  greater  or  less  extent  in  horticulture,  testing  varieties  of  vegeta- 
bles and  large  and  small  fruits,  and  making  studies  in  varietal  im- 
provement and  synonymy.     Nine  stations  have  begun  operations  in 
forestry.     Twenty-five  stations  investigate  injurious  insects  with  a 
view  to  their  restriction  or  destruction.     Fifteen  stations  study  and 
treat  animal  diseases,  or  perform  such  operations  as  dehorning  of 
animals.     At  least  four  stations  are  engaged  in  bee  culture,  and  tnree 
in  the  raising  of  poultrj'.     Sugar  making  is  experimented  with  at  six 
stations,  but  the  Louisiana  Sugar  Experiment  Station  does  far  more 
in  this  direction  than  any  other. 

In  collecting  data  for  this  table  the  publications  of  the  stations  for 
1888  and  1889  have  been  chiefly  used,  though  in  some  instances  these 
have  been  supplemented  by  special  reports  and  other  information 
received  by  tins  Office.  Inasmuch  as  there  has  not  been  opportunity 
to  verify  the  table  by  correspondence  with  the  stations,  it  should  be 
considered  as  only  an  approximately  correct  exhibit  of  the  way  in 
which  the  work  of  research  in  agriculture  is  distributed  among  the 
stations. 
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OF   AGRICULTURAL   SCHOOLS   AND   COLLEGES    IN    THE    UNITED 

STATES. 

AAMA.-^^Mbum;  Agricultural  and  Mechanical  College,  Alabama  Polytechnic 

/Institute;  president,  William  LeRoy  Broun,  M.  A.,  LL.  D.    Abbeville :  South- 
east Alabama  Agricultural  School ;  principal,  J.  S.  Espy,  B.  S.    Athens :  North 
Alabama  Agricultural  School;  principal,  C.  L.  NewAian,  B.  S. 
tazovjL,— Tucson:  College  of  Agriculture  of  the  University  of  Arizona;  president, 

Merrill  P.  Freeman. 
SKANSAS,—Fayetteville:  Arkansas  Industrial  University;  president,  Edward  Hun- 


ter Murfee,  M.  A. ,  LL.  D. 
iJuiFORmA.— Berkeley:  College  of  Agriculture  of  the   XJniversity  of  California; 
president,  Horace  Davis,  LL.  D.;  Dean,  Irving  Stringbam,  Ph.  D. 
LO&ADO. — Fort  Collins:  State  Agricultural  College  of  Colorado;  president,  Charles 

L.  IngersoU,  M.  S. 
NNKCTicuT.—Jl/d)w/!cW (post-office,  Starrs):  Storrs  Agricultiuul  School;  principal, 
B.  F.  Koons,  M.  A.,  Ph.  D.    New  Haven:  Sheffield  Scientific  School;  president, 
Timothy  Bwight,  D.  D.,  LL.  D.;  director,  George  J.  Brush,  LL.  D. 
•AWARE. — Newark:  Delaware  College;  president,  Albert  N.  Raub,  M.  A.,  Ph.  D. 
RIDA. — Lake  City:  Florida  State  Agricultural  and  Mechanical  College;  presi- 
dent, Frank  L.  Kern,  M.  A. 
SOROIA. — Athens:  Georgia  State  College  of  Agriculture  and  Mechanic  Arts,  of  the 
University  of  Georgia;  cliancellor,  William  E.  Boggs,  D.  D.     Cuthbert:  South- 
west  Georgia    Agricultural  College;  president,  Benjamin  T.  Hunter,  M.  A. 
Dahlonega:  North  Georgia  Agricultural  College;  president,  William  S.  Basin- 
ger,  M.  A.    MilledgevilU:  Middle  Georgia  Millitary  and  Agricultural  College; 
president,  J.  Colton  Lynes,  Ph.  D.     Thomasville:  South  Georgia  Agricultural 
College;  president,  G.  M.  Love  joy. 
LLiNOis. — Urbana:  College  of  Agriculture  of  the  University  of  Illinois;  regent, 
Selim  H.  Peabody,  Ph.D.,  LL.  D.;  dean,  George  E.  Morrow,  M.  A. 
IAN  A. — Lafayette:  The  School  of   iVgriculture,    Horticulture   and  Veterinary 
Science,  of  Purdue  Univei*sity ;  president,  James  H.  Smart,  LL.  D. 

JowA. — Anies:  Iowa  State  College  of  Agriculture  and  Mechanic  Arts;  president,  W. 
I.  Chamberlain,  LL.D. 

Kansas. — Manhattan:  Kansas  State  Agricultiiral  College;  president,  George  T. 
Fairchild,  M.  A. 

Kentucky. — Lexington:  Agricultural  and  Mechanical  College  of  Kentucky;  presi- 
dent, James  K.  Patterson,  Ph.  D. 

I  Louisiana. — Baton  Rouge:  Louisiana  State  University  and  Agricultural  and 
Mechanical  College;  president,  J.  W.  Nicholson,  M.  A. 

Maine. — Orono:  Maine  State  College  of  Agriculture  and  the  Mechanic  Arts;  presi- 
dent, Merritt  C.  Femald,  M.  A.,  Ph.  D. 

Maryland. — Agricultural  College:  Maryland  Agricultural  College;  president, 
Henry  E.  Alvord,  C.  E. 

Massachusetts. — Aniherst:  Massachusetts  Agricultural  College;  president,  Henry 
H.  Goodell,  M.  A.  Jamaica  Plain:  Bussey  Institution  of  Harvard  University; 
president,  Charles  W.  Elliott,  LL.  D.;  Dean,  F.  H.  Storer,  B.  S.,  M.  A. 

Michigan. — Agricultural  College:  Michigan  Agricultural  College;  president,  Oscar 
Clute,  M.  S. 

Minnesota.— iS^.  Anthony  Park:  College  of  Agriculture  of  the  University  of  Minne- 
i  sota;  president,  Cyrus  Northrop,  LL.  D.    State  School  of  Agriculture  of  the 

I  University  of  Minnesota;  principal,  W.  W.  Pender j2:ast. 

Mississippi. — Agricultural  College:  Agricultural  and  Mechanical  College  of  Missu- 
sippi;  president,  S.  D.  Lee.  Rodney:  Alcorn  Agricultural  and  Mechanical 
CoUege;  nresident,  John  H.  Burrus,  M.  A. 

Missouri.— CoZiewibia:  Agricultural  and  Mechanical  School  of  the  University  of  the 
State  of  Missouri;  chairman  of  Faculty,  M.  M.  Fisler,  D.  D. 

Nebraska. — Lincoln:  Industrial  College  of  the  University  of  Nebraska;  acting 
chancellor,  Charles  E.  Bessey,  Ph.  D. 

Nevada.— iJeno:  School  of  Agriculture  of  the  Nevada  State  University;  president, 
Stephen  A.  Jones,  M.  A. ,  Ph.  D. 

New  Hampshire.— Haytover:  New  Hampshire  College  of  Agriculture  and  the  Me- 
chanic Arts  (in  connection  with  Dartmouth  College);  president,  Samuel  C. 
Bartlett,  D.  D. ,  LL.  D. ;  Dean,  Charles  H.  Pettee,  M.  A. ,  C.  E. 

New  Jersey.— iVeMJ  Brunswick:  Rutgers  Scientific  School  of  Rutgers  College; 
president,  Merrill  Edward  Gates,  Ph.  D.,  LL.  D.,  L.  H.  D. 

New  Mexico.— Lcu  Cruoes:  Agricultural  College  of  New  Mexico;  president,  TTirsim 
Hadley,  M.  A. 
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Nbw  York. — ItJiaea:    CoHege  of  Agriculture  of  Cornell  Unirersity;  preudeBi, 
Charles  Kendall  Adams,  LL.  D. 

North  Carolina. — Raleigh :  North  Carolina  College  of  Agriculture  and  Mechanic 
Arts;  president,  Alexander  Q.  Holiaday. 

OKLO.—ColiLVilHu» :  Ohio  State  University;  president,  Williani  H.  Scott,  LL,  P.. 

Orbgon.-— e*orraZ/i3 ;  Oregon  State  Agncultural  College ;  preeideat^  B.  L.  ioaiold, 
M.  A. 

PBXXsYLVAjtLv.— Sfa^e  College:  PeiussjlvaBia  State  College;  president, George W. 
Atherton,  LL.  D. 

Rmoi>£  JsLASS),^Kina»ton:  Rhode  Islajid  State  Agrieultiural  Sichoc^;  pi^incif)al,  J(to 
H.  Washburn,  Ph.  D.  Providence :  Agricultural  and  Scientific  Departme&t  of 
Brown  University;  president,  Rev.  Elisha  Benjamin  Andrews,  I>.  D.,  LL^D. 

South  Carolina. — Columbia:  College  of  Agriculture  a»d  Mechanic  Arts  of  the 
UniversitY  of  South  Carolina;  president,  John  M.  McBryde,  Ph.  D;,  ItL.  U 
Orangeburg :  Claflin  University,  College  of  Agriculture  a£d  Mechanics'  Insti- 
tute: president,  L.  M.  Dunton,  D,  D. 

South  BakotxV.— ^roo/fiings ;  South  Dakota  Agricultural  College  ;  pieaiifent,  Lewis 
McLouth,  M  A.,  Ph.  D. 

ThnnesskEu— iCnoxi?i7fe  .•  State  Agricuhjural  aad  Mechaoical  ColI«je  of  the^  Uai* 
versity  of  Tennessee:  president,  Charl^  W.  Pckbnoy^  jr.,  Ph*  IX,  LL^IX^ 
dean,  Thomas  W.  Jordan,  M.  A. 

Tbxa<^. — College  Station :  Ai^ricultural  and  Mechanical  College  of  Tesaa.;  chsikmsA 
of  College  Faculty,  Louis  L.  Mclnnis,  M.  A. 

Utah. — Logan  City :  Utah  Agricultural  CoUego :  preeident.  Governor  A.  L.  Tboeias. 

Veils^ont.— fi?4Wi//(/ia»:  University  of  Vermont  and  State  Agricultiural  CoUege; 
president,  Matthew  H.  Buckham,  D.  D. 

Virginia.— ^/odks^wrgr ;  Virginia  Agrioultural  and  Mechanical  College ;  preayent, 
L.  L.  Loinax.  Hampton  :  Hampton  Normal  and  Agricultural  Iiistitute ;,  {^resi- 
dent, Samuel  C.  Armstrong,  LL.  D. 

West  Virginia. — Morgantowv^ :  West  Virginia  Univeraity  ;  president,  £•  M. 
Turner,  LL,  D. 

Wisconsin. — Madison :  College  of  Agriculture  of  the  University  ol  Wiacansin  ; 
president,  T.  C.  Chamberlin,  Ph.  D^,  LL,  D. 

agricultural  colleges  recently  oboanqbdl 

In  accordance  with  a  Tecent  act  of  the  legislature  of  North  Cwv 
olina  an  independent  institution,  called  the  North  Carolina  Coltej 
of  Agriculture  and  the  Mechanic  Arts,  has  been  organized  at  Ralei^ 
and  Alexander  Q.  Holladay  elected  president.  The  agricultural 
course  of  the  University  of  North  Carolina  has  been  discontiaD^. 

The  Agricultural  College  of  New  Mexico  was  estaWished  by  as 
act  of  the  legislature  of  the  Territory  during  the  session  of  1888-89^ 
The  institution  has  be^n  located  at  Las  Cruces  and  Hiram  Hadley, 
M.  A.,  elected  president.     A  college  building  is  being  erected. 

The  Agricultural  College  of  Utah  was  established  by  an  act  of 
the  legislature  of  the  Territory  approved  March  8,  1888,  $i^5,000  be- 
ing appropriated  for  the  purpose.  The  institution  has  been  located 
at  Logan  City.  Governor  A.  L.  Thomas  is  president  and  J.  T. 
Hammond  superintendent.     A  college  building  is  being  erected. 

The  University  of  Arizona  was  established  by  an  act  of  the  legis- 
lature of  the  Territory  passed  during  the  session  of  1888-89.  It  is 
located  near  Tucson  and  Royal  A.  Johnson  has  been  elected  chan- 
cellor. 

FARiMERS'   INSTITUTES. 

From  reports  received  at  this  Office  during  1889  has  been  compiled 
the  following  list  of  States  in  which  institutes  are  held,  with  the 
names  and  addresses  of  State  officers  and  others  from  whom,  informa- 
tion regarding  the  institutes  may  be  obtained. 

Alabama. — Institutes  are  held  under  the  direction  of  the  State  CoznmlssicMEier  of 
Agriculture,  in  accordance  with  an  act  of  the  legislature  approved  February  88, 1889. 
Addi-ess  R.  F.  Kolb,  Commissioner  of  Agriculture,  Montgomery,  Ala. 
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tLOBAiKX — ^Infltitates  ore  beld  nnder  the  direction  of  tho  State  Board  of  Agri- 
ire. 

Idress  F.  J.  Anms,  secretary  State  Board  of  Ajmculture,  Fort  Oollins,  Colo. 
>NNBCT1COT'. — ^The  annual  convwition  of  the  State  Board  of  Agriculture  is  in 
a  Farmers*  Institute.    Other  meetings:  are  held  under  the  auspieesof  the  board 
Efferent  parts  of  the  State.  « 

idress  T.  S.  Gold,  secretary  State  Board  of  Agriculture,  West  Cornwall,  Conn. 
SLA  WAKE. — Institutes  are  Ibeki  in  the  several  counties  with  the  aid  of  a|>propri- 
is  by  fhe  legislature. 

l^bFess  Dr.  J.  J.  Black,  New  Castie,  New  Castle  County;.  J.  A.  Fulton,  Dover, 
t  County ;  C.  C.  Stockley,  Georgetown,  Sussex  County. 

LiNOiSw— Institutes  are  held  by  the  Stale  Board  of  AgrieuUare,  county  agricul- 
1  societies,  and  other  local  organizations. 

Idress  W.  C.  Garrow,  seeretarf  State  Boctfd  of  Agriculture,  Spriagflekl,  lU. 
DIANA. — By  an  act  of  the  legislature  approved  March  9,  1889,  institutes  are 
ijinder  the  dxrection  of  the  trustees  and  faculty  of  Purdue  University. 
Idress  W.  C.  Latta,  M.  S^,  superintendent  of  Farmers'  Institutes,  Purdue  Uni- 
ity,  Lafayette,  Ind. 

WA. — Institutes  are  held  under  the  direction  of  a  vohintary  organiaation  termed 
lowBt  Association  of  Agrictilturai  aod  Industrial  Instruction, 
idress  George  VanHouten,  Secretary  Iowa  Association  of  Agriculturat  and  In- 
riatl  Instmction,  Lenox,  Iowa.  / 

ENT0CKY. — Institutes  are  held  by  a  voluntary  organization  known  as  the  Ken- 
j  Farmers'  Institute^  of  which  J.  D.  Clardy,  of  Nowstead,  is  president 
Idress  C.  Y.  Wjfeon,  Commissioner  of  Agriculture.  Frankfort,  Ky. 
iSSACHUSETTS. — Institutes  are  held  under  the  direction  of  the  State  Board  of 
icultiwe,  co-operating  with  agricultural  societies  and  farmers'  clubs. 
Ixkrem  W.  R.  Sessioasv  secretary  Massachusetts  State  Board  of  Agriculture, 
»n>,  JKasBi. 
icai€kAN. — ^Institutes'  are  held  under  the  direction  of  the  State  Board  of  Agricul- 

» 

Idress  Henry  G.  Reynolds,  secretary  State  Board  of  Agriculture,  Agricnlttnral 

eg«  Post-office,  Mich. 

RimESOTA. — institutes  are  held  under  the  direction  of  aboard  of  administration, 

vting  of  two*  regents  of  the  University  of  Minnesota,  and  tlie  presidents  of  the 

aers?  Alliance,  State  Agricultural  Society,  State  Horticultural  Society  and  State 

ymen's  Association. 

Idress  O.  C  Gregg,  superintendent  of  Farmers'  Institutes,  1425  Sixth  street, 

beast,  Mnnea|pc^s,  Miim. 

BSOdBi. — Institttteis  are  held  nnxier  the  direeticHi  of  tlie  State  Board  of  Agri- 

»»» 

Idress  Levi  Chubbuck,  secretary  State  Board  of  Agriculture,  Columbia,  Mo. 

ew  Hampshire. — Institutes  are  held  under  the  direetion  of  the  State  Board  of 

tccUciHre. 

tdresB  N.  J.  Bachelder,  secretary  State  Board  ^f  Agriculture,  Concord,  N.  H. 

ew  Jersey. — Institutes  are  held  under  the  direction  of  the  executive  commit- 

»f  the  State  Board  of  Agriculture  and  by  county  boards  of  agriculture. 

Idress  Franklin  Dye,  secretary  State  Board  of  Agriculture,  Trenton,  N.  J. 

rw  York. — Institutes  are  held  under  the  direction  of  the  State  Agricultural 

aty. 

Idress  J.  S.  Woodward,  secretary  State  Agricultural  Society,  Albany,  N.  Y. 

>BTH  Carolina. — Institutes  ai'e  held  under  the  direction  of  the  State  Board  of 

culture, 

tdress  John  Robinson,  Commissioner  of  Agrrculture,  Raleigh,  N.  C. 

FIO. — ^institutes  are  held  under  the  direction  of  the  State  Board  of  Agriculture, 

igh  its  secretary. 

[ureas  L.  M.  Bonliam,  f«cretary  State  Boavd  of  Agriculture,  Columbus,  Ohio. 

:£GON. — Institutes  are  held  under  the  direction  of  the  Board  of  Regents  of  thp 

» Agricultural  College. 

tdresB  E.  Grimm,  B.  S.,  director  Oregon  Agricultural   Experiment   Station, 

aHis,  Oregon. 

MMSYLVANIA. — ^Institutes-  are  held  under  the  direction  of  fhe  State  Board  of 

culture. 

dress  T.  J.  Edge,  secretary  State  Board  of  Agriculture,  Harrisburg,  Pa. 

ODE  Island.— 5nstitntes  are  held  under  the  direction*  of  the  State  Board  of 

su^ture. 

dtSBA  David  S.  Collins,  secretary  State  Board  of  Agriculture,  Providence,  R.  I. 
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South  Carolina. — ^InstitateB  are  held  under  the  direction  of  the  State  Board  of 
Agriculture. 

Address  A.  P.  Butler,  Commissioner  of  Agriculture,  Columbia,  S.  C. 

South  Dakota.— -Institutes  are  held  by  the  State  A^cultural  College  and  Ex- 
periment Station,  Farmers*  Alliances  and  similar  organizations. 

Address  Lewis  McLouth,«Ph.  D.,  president  South  Dakota  Agricultural  College, 
Brookings,  S.  Dak.    ' 

Texas. — Institutes  are  held  under  the  management  of  the  board  of  directors  of 
the  Agricultural  and  Mechanical  College  of  Texas. 

Address  F.  A.  Gulley,  M.  S.,  director  Texas  Agricultural  Elxperiment  Station, 
College  Station,  Tex. 

Vermont. — Institutes  are  held  under  the  direction  of  the  State  Board  of  Agricalt- 
ure,  through  its  secretary. 

Address  W.  W.  Oooke,  M.  A.,  secretary  State  Board  of  Agriculture,  Burling- 
ton, Vt. 

West  Virginia. — Farmers'  meetings  corresponding  to  institutes  are  held  wider 
direction  of  the  West  Virginia  Agricultural  Experiment  Station. 

Address  J.  A.  Myers,  Ph.  D.,  director  West  Virginia  Agricultural  Experiment 
Station,  Morgantown,  W,  Va. 

Wiscx)NsiN. — Institutes  are  held  under  the  direction  of  the  Board  of  Regents  of 
the  State  University. 

Address  W.  H.  Morrison,  superintendent  of  Farmers'  Institutes,  Madison,  Wii». 

GROWTH  AND  STATUS  OF  THE  EXPERIMENT  STATION  ENTERPRISE  IN 

THE  UNITED   STATES. 

Although,  researches  in  agricultural  science  akin  to  those  now  con- 
ducted by  the  experiment  stations  have  been  going  on  for  half  a  cent- 
ury, the  first  regularly  organized  station  in  Europe  was  instituted 
about  thirty-seven  years  and  the  first  one  in  this  country  only  four- 
teen years  ago,  and  the  majority  of  our  stations  have  been  in  active 
operation  for  less  than  two  years.    Twenty  years  ago  not  half  a 
dozen  men  in  the  United  States  were  devoting  themselves  to  special 
research  in  agricultural  chemistry.     The  agricultural  schools  and 
colleges  were  then  struggling  for  existence.     To-day  these  institu- 
tions hold  a  recognized  place  m  our  system  of  education,  and  in  con- 
nection with  them  experiment  stations  are  in  operation  in  thirty-nine 
States,  and  plans  are  being  made  for  their  establishment  in  two  other 
States  and  three  Territories. 

In  a  paper  read  T)ef  ore  the  late  meeting  of  the  American  Historical 
Association  in  this  city  Prof.  G.  Brown  Qoode,  Assistant  Secretary 
of  the  Smithsonian  Institution,  called  attention  to  the  colleges  estab- 
lished by  the  so-called  **  land  grant"  or  Morrill  act  of  186^,  and  to  the 
experiment  stations  organized  under  the  Hatch  act  of  1887,  as  among 
the  most  noteworthy  features  in  the  progress  of  American  science. 
At  the  Paris  Exposition^  in  1889,  foreign  students  of  these  subjects 
who  examined  the  exhibit  and  report  of  the  U.  S.  Department  of 
Agriculture,  expressed  surprise  and!^ admiration  that  the  United  States 
should  have  evinced  their  faith  in  science  and  education  as  aids  to 
agriculture  by  enterprises  on  such  a  scale. 

When  we  consider  hpw  recently  our  older  colleges  and  universities 
have  begun  to  make  adequate  provision  for  instruction  in  the 
natural  sciences  and  how  few  of  them  are  engaged  in  original  re- 
search, this  advance  in  agricultural  science  is  certainly  remarkable; 
and  if  the  early  results  are  crude  and  the  fruit  immature,  there  is 
good  ground  to  hope  that,  with  the  progress  of  time  and  increase  of 
exnenence,  the  product  will  be  of  a  niffner  and  higher  grade. 

One  of  the  noteworthv  features  of  tne  experiment  station  enter- 
prise in  this  country  is  tne  comprehensiveness  of  the  act  of  Congress 
under  which  the  stations  are  now  operating.    The  full  significance 
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.his  measure  will  undoubtedly  become  more  and  more  apparent 
ime  goes  on.  Even  now  the  effects  of  certain  of  its  provisions 
be  much  more  clearly  seen  than  a  year  ago.  Under  this  act  it  is 
duty  of  the  stations,  as  departments  of  the  '^  land-grant*'  colleges, 
1  to  conduct  investigations  for  the  benefit  of  agriculture  ana  to 
use  useful  information  among  farmers  by  frequent  and  numerous 
licationa.  ^ 

first  effect  of  their  union  with  the  colleges  has  been  to  secure  for 
i  stations  much  better  facilities  for  their  work  than  they  could 
erwise  have  obtained;  for,  following  out  the  spirit  of  this  act, 
ecially  as  indicated  in  the  repdrt  of  the  committee  of  the  House 
Representatives  on  the  Hatch  bill,*  the  colleges  have  placed  at 
disposal  of  the  stations,  buildings,  laboratories,  farms,  apparatus 
books,  and  have  thus  enabled  the  stations  in  many  cases  to  enter 
once  upon  effective  work.  In  some  instances,  moreover,  these 
eges  had  already  carried  on  a  large  amount  of  successful  experi- 
ntal  work  in  agriculture,  of  which  the  stations  were  enabled  to 
the  fruits.  The  aid  offered  by  the  colleges  has  also  been  of  such 
aracter  as  to  point  out  to  some  of  the  stations  lines  in  which  they 
Id  most  successfully  work,  at  least  for  the  fjresent,  and  to  give  a 
entific  quality  and  accuracy  to  their  work  which  otherwise  it  could 
t  have  attained  in  so  short  a  period.  Without  doubt  the  colleges 
ave  received  a  full  share  of  benefit  in  return,  for  besides  the  most 
.valuable  intellectual  quickening  which  comes  to  any  educational  in- 
fetitution  from  original  researcn  in  its  midst,  there  have  been  addi- 
tions of  students  and  of  resources  to  these  colleges,  due  to  the  open- 
ings for  young  men  as  workers  in  agricultural  science,  which  the 
stations  offer,  to  the  increased  interest  in  these  matters  among  farm- 
ers, and  to  the  general  advertisement  which  the  colleges  have  re- 
ceived through  the  wide-spread  station  publications. 

On  the  other  hand,  their  connection  with  the  colleges  has  not  pre- 
vented, but  has  rather  helped  the  station  workers  to  come  into  direct 
^personal  contact  with  the  farmers.  In  many  of  the  States  members 
^'of  the  station  staffs  have  been  either  organizers  of  farmers'  insti- 
tutes or  among  the  foremost  workers  in  tnem.  The  calls  upon  the 
station  officers  to  address  agricultural  societies,  granges,  and  other 
organizations  of  farmers,  have  already  been  very  numerous,  and 
are  constantly  increasing;  and  the  very  large  correspondence  which 
the  stations  are  carrying  on  in  response  to  inquiries  from  fanners  on 
almost  every  topic  connected  with  farm  theory  and  practice  have 
tended  to  keep  the  stations  on  the  alert  to  understand  the  needs  of 
the  toilers  on  the  farms,  and  as  far  as  possible  to  give  them  helpful 
information.  And  here  again  the  reaction  upon  the  colleges  has 
been  valuable. 

Moreover  the  results  worked  out  in  the  laboratories  and  the  experi- 
mental fields  of  the  stations  have  in  many  instances  been  verified, 
enlarged,  and  applied  to  practice  by  farmers  on  their  own  farms. 
Extensive  experiments  have  been  carried  on  by  considerable  num- 
bers of  farmers  on  plans  formulated  by  the  stations.  In  fact,  the 
college,  the  station,  and  the  farmer  are  working  together  and  to  the 
advantage  of  all  concerned. 

A  second  i)rovision  of  the  act  of  Congress  under  which  the' stations 
are  organized  relates  to  the  publication  of  results  of  their  investiga- 
tions tor  th^  benefit  of  farmers.     This  important  task  was  not  left  to 

*  See  Experiment  Station  Bulletin  No.  1  of  this  Office,  in  which  this  report  and 
the  United  States  legislation  upon  the  subject  aro  stated. 
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b©  f iilfiUed  by  casual  addresses  at  farmers'  meetings  and  talks  with 
visitors  at  the  stations,  but  provision  wajs  expressly  made  for  the 
issuing  of  annual  repoi-ts  and  bulletins  or  "  reports  of  progress/' 
The  latter  the  stations  are  required  by  law  to  publish  at  least  qiiar- 
terly.  During  18S1>  some  two  hundred  and  eighty  reports  and  bulle- 
tins have  been  published  by  the  stations.  The  number  of  printed 
pages  contained  ii>  single  copies  of  these  documeifts  aggregated 
about  10,000.  At  a  low  estimate,  3,000  copies  of  each  of  these  publi- 
cations have  been  distributed,  making  a  total  of  30,000,000  of 
pages  containing  information  on  agricultural  topics  disseminated 
among  the  people  by  the  stations  during  the  past  year.  Further- 
more,  results  and  to  some  extent  the  processes  of  experiments  are 
described  in  thousands  of  newspapei^s  and  other  periodicals.  Tke 
information  which  the  stations  have  had  to  give  is  thus  spread  widely 
throughout  the  country.  It  is  believed  that  no  other  arrangement 
for  popularizing  the  teachings  of  scientific  research  has  yetbeea 
devised  which,  in  scope  and  far-reaching  effectiveness^  equals  thia 
scheme  for  the  diffusion  of  agricultural  science^  The  wisest  edu- 
cators in  our  great  universities  are  constantly  deploring  the  laek  of 
means  for  the  wide  publication  of  the  results  of  their  studies  and 
investigations,  which  are  thus  a  long  time  in  reaching  the  average 
citizen  for  whose  benefit  they  are  really  intended.  But  here  is  a 
way  by  which  farmers  may  and  do  receive  the  latest  results  of  re- 
searches in  agricultural  science  almost  as  soon  as  the  investigaiioBS 
axe  concluded. 

Another  encouraging  fact  is  the  financial  and  moral  support  riven 
the  stations  by  the  State  legislatui-es,  local  communities,,  agricultural 
associations,  and  private  individuals.  The  appropriations  by  tbe 
State  legislatures  ror  the  past  year  amount  to  aSbout  $125,.000.  Tlw 
other  gifts  of  land,  buildings,  equipment,,  and  money  are  qidte  con- 
siderable. This  indicates  that  the  genei-^us  policy  pursued  by  the 
General  Government  acts  as  a  proper  stimulus  to  individual  activity, 
opens  the  purses  of  the  communities  in  which  the  stations  are  work- 
ing, and  leads  to  the  building  of  large  and  strong  institutions  on  the 
foundations  laid  by  Congress;  that  is,  the  same  results  will  follow  in 
the  case  of  the  stations  as  have  been  experienced  with  the  land-grant 
colleges,  whose  endowments,  buildings,  and  equipments  have  been 
enlarged  by  State  appropriations  and  private  munificence  until  they 
are  now  worth  more  than  double  the  sum  obtained  by  the  sale  of 
public  lands  awarded  them  in  18G2,  while  they  are  annually  receiv- 
ing more  from  the  same  sources. 

The  present  status  of  the  stations  may  be  briefly  described  as  follows: 
There  are  about  fifty  stations  in  thirty-nine  States.  They  employ 
almost  exactly  four  hundred  trained  specialists  and  other  workers, 
and  are  conducting  a  large  amount  of  scientific  research  in  the  lab- 
oratory and  the  greenhouse,  and  of  practical  experimenting  in  the 
field,  the  orchard,  the  stable,  and  the  dairy.  Some  of  the  stations 
confine  themselves  to  a  few  narrow  lines  of  inquiry^  as  feeding  of 
animals,  analyses  of  fertilizers  and  fodders,  and  irrigation  or  sugtf 
making,  but  most  of  them  give  attention  to  several  branches  of 
work.  Co-operation  with  the  agricultural  colleges  has  put  the  sta- 
tions on  a  strong  foundation,  given  them  fair  equipments,  and  helped 
them  to  begin  their  Work  with  a  measure  of  thoroughness  and  ac- 
curacy. In  most  of  the  States  the  stations  have  already  done  work 
of  such  evident  practical  usefulness  as  to  secure  the  cordial  support  of 
the  legislatures,  the  public,  and  the  press.     The  mailing  lists  of  the 
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BtatioHig  aggregate  about  two  hundred  thousand  names,  and  the  cbief 
reenlts  of  their  work  are  published  in  thousands  of  newspapers  and 
other  periodi<;aIs.  It  is  safe  to  say,  therefore,  that  millions  of  our 
agrieultural  population  have  already  received,  and  are  constantly 
receiving,  useful  information  on  topics  directly  connected  with  their 
daily  occupation.  In  New  York  State  alone  the  Station  authorities 
estimate  that  six  hundred  thousand  farmers  are  regularly  infolrmed 
of  the  operations  of  the  stations  in  that  State.  In  short,  tlie  stations 
are  working  with  a  high  purpose,  are  getting  valuable  rfesults,  are 
supported  in  their  efforts  by  the  government  and  the  people,  and  are 
bringing  practical  information  home  to  large  masses  of  tne  farmers. 

DIFFICULTIES  ANI>  DANGERS^— PROMISIT  OF  SFCCBSS  OF  THE  KXFEB* 

EtfENT  STATION  BNTESPRISB. 

The  organization  of  the  experiment  station  enterprise  on  so  large 
a  scale  could  hardly  be  without  perplexing  diflSculties^  and  grave 
dangers.  For  a  considerable  time  much  of  the  work  of  the  stations 
miisfc  be  comparatively  crude  and  the  results  unsatisfactory. 

The  difficulties  whicn  the  experiment  stations  meet  are  those  com- 
mon to  our  educational  and  scientific  institutions  generally,  and 
belong  mainly  to  three  categories — political  complications,  inexperi* 
enee,  and  superficiality. 

Some  of  tlie  stations  have  suffered  more  or  less  seriously  from 
political  influences,  but  fortunately  the  number  is  not  large.  The 
disadvantages  of  the  second  sort  appear  in  the  inexperience  of  th^ 
managers  of  the  stations,  the  popular  and  indeed  natural  impression 
that  experimenting  for  farmers  can  be  best  done  by  farmers  on  the. 
farm,  the  lack  of  trained  specialists,  and  the  lack  of  information  as 
to  what  has  been  done.  The  evil  of  superficiality  manifests  itself 
in  the  undertaking  of  too  many  lines  of  investigation;  the  attempt  to 
grapple  with  broad  and  complex  rather  than  narrow  and  specifio 
proDiems ;  and  the  lack  of  the  accurate,  thorough,  and  profound  re* 
search  by  which  alone  the  laws  that  underlie  the  right  practice  of 
farming  can  be  discovered.  These  difficulties  will  pass  away  in  pro- 
portion as  the  higher  education  and  science  are  cultivated  iti  this 
country,  as  station  managers  and  experimenters  gain  experience^  and 
the  people  learn  what  can  be  rightly  expected  and  demanded  of  tho 
stations. 

Some  of  the  reasons  for  anticipating  large  success  from  the-  work 
of  the  stations  have  been  already  touched  upon.  The  trend  of  public 
feeling  is  strongly  opposed  to  what  is  popularly  called  "politics"  in 
thoir  management.  The  stations  are  connected  with  the  best  col- 
legos  and  universities  of  the  country  and  have  the  cordial  sympathy 
ot'  the  people.  The  lack  of  experience  on  the  part  of  the  managers 
is  an  evil  whij.h  time  will  mend.  Numbers  of  young  men — able^ 
scholarly,  earnest,  and  enthusiastic — inspired  by  the  promise  of  tise- 
fulness  and  success,  are  availing  themselves  of  the  training  of  the 
best  schools  and  laboratories  in  this  country  and  in  Europe,  and  will 
be  ready  to  do  the  work  of  specialists  which  the  stations  so  sorely  need. 
The  farmer^  will  find  with  us,  as  they  have  in  Europe,  and  by  the 
same  costly  experience,  that  what  they  want  is^best  got  by  the  most 
skillful  specialists  working  in  the  laboratory,* the  greennouse,  and 
the  experimental  stable.  The  keen  criticism  of  men  of  science  and 
of  the  press,  as  well  jxs  the  experience  within  the  stations,  ^vill  lead 
to  more  thorough  and  scientific  research,  and  it  is  hoped  that  the 
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influence  of  this  Department  in  the  fulfillment  of  the  duty  imposed 
upon  it  by  Congress  may  help  to  proper  co-ordination  of  the  work 
or  the  stations,  while  it  brings  them  the  fruits  of  research  in  other 
I^arts  of  the  world  and  collates  their  products  and  gives  the  results 
to  those  who  need  them  and  will  use  them. 

Indeed,  there  are  most  hopeful  indications  that  these  improvements 
are  gradu^vlly  and  surely  coming  to  pass. 

One  of  these  is  the  evident  desire  on  the  part  of  the  station  workers 
to  do  their  work  thoroughly  and  well.  This  is  manifested  in  their 
publications  and  in  their  correspondence  with  this  Office,  and  was 
brought  out  very  clearly  at  the  Tecent  meeting  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations  at  Wash- 
ington. At  this  convention  the  delegates  were  impatient  of  discus- 
sions which  related  merely  to  tliQ  details  of  the  organization  of  the 
stations,  and  grew  enthusiastic  when  the  methods  and  results  of  in- 
vestigaiion  were  debated.  A  division  of  the  association  into  sec- 
tions was  made  for  the  express  purpose  of  enabling  workers  in 
Particular  lines  to  confer  more  mtimately  and  deliberate  more 
eeply  concerning  matters  vitally  connectedi  with  the  successful 
progress  of  their  work  in  the  several  departments. 

Another  very  hopeful  indication  is  the  desire  among  the  stations 
for  co-operation.  This  desire  has  been  manifested  in  many  ways,  but 
most  puolicly  at  the  meetings  of  station  officers  at  Washington,  D.  C, 
and  Columbus,  Ohio,  for  consultation  regarding  co-operative  work 
in  soil  testing  and  in  horticulture.  These  things  show  how  earnest 
^he  station  men  are  to  take  advantage  of  the  information  they  can 
get  from  any  and  everv  source  and  to  expend  their  energies  and  the 
means  at  their  disposal  most  economically  and  effectively. 

It  is  also  evident  that  the  stations  are  coming  to  appreciate  the 
importance  of  the  abstract  research  which  lies  at  the  base  of  their 
most  successful  work.  At  the  meetings  of  experiment  station  work- 
ers these  matters  are  earnestly  discussed.  The  Association  of  Official 
Agricultural  Chemists  is  devoting  itself  to  the  systematic  study  of 
methods  of  chemical  analysis.  Steps  are  being  taken  toward  a  sys- 
tematic inquirv  into  the  constitution  of  vegetable  and  animal  prod- 
ucts, which  will  involve  the  most  detailed  and  thorough  research  in 
analytical,  organic,  and  physical  chemistry.  The  botanists,  horti- 
culturists, and  entomologists  are  plannincr  scientific  researches. 
Work  in  mycology  and  bacteriologv  is  developing.  There  is  every 
reason  to  believe  that  the  fruits  wul  be  most  valuable. 

But,  after  all,  the  security  for  success  is  in  the  purpose  of  the  work- 
ers and  in  the  spirit  of  the  public  whom  they  serve  and  upon  whose 
sympathy  their  success  must  ultimately  depend.  These  all  agree  in 
the  aspiration  for  what  is  best  and  the  determination  that  the  best 
shall  oe  attained.  For  the  success  of  the  experiment  station  as  of 
other  scientific  and  educational  enterprises  this  ideal  is  the  founda- 
tion, the  promise,  and  the  hope. 
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